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EARN ON SOIL AND WATER 


CONSERVATION 


— 7 are nt 


ou. ... 16 mm. in full color and sound. “Soil and Life” tells 
’ fA OV | E g the whys and hows of conservation. “Strips and Curves” — erosion 
Pe §6— control on the Great Plains. Other titles: ‘Water Spreading,” 
“Modern Farm Machines Bring Back the Range,” “Broad Base 
Terracing,” “Build Good Terraces,” “Level Farming on Sloping 
Fields,” “Building a Pond.” 


Siti, »»» written as companion pieces to the above films, clinch 
AY B 0 0 K L E T § what the films teach. Your choice of materials for semi-humid and 

Se —————_—  Sssemi-arid conditions. Be sure to request enough booklets so that each 
A member of your audience may take one home for further study and 
future reference. Booklets and films have identical or similar titles. 


« «+ 24x 36 inches, are designed for impact at classroom dis- 
Pp 0 5 T & = § tances and to supplement films and booklets. All material in this 
series is soundly practical, showing how to use ordinary farm trac- 
tors, plows, and scrapers. Here is information the farmer can take 
home and put to work saving soil and making dollars. 


SLIDE FILM 


.» » “More Benefits from Manure” and com- 
panion booklet show how to make best use of 
barnyard manure, one of America’s most valuable 
farm crops. Most Case materials are purely edu- 
cational; some include promotional matter. All 
films are loaned and printed matter is furnished 
without charge to instructors, club leaders, county 
agents, and other responsible persons, groups, and 
organizations. 


TEACHING 
AIDS... 
NOW OFFERED 


BE SURE YOU HAVE THE NEW 
VISUAL AIDS CATALOG 


As its contribution to,a prosper- 
ous, enduring agriculture, the Case 
Company has prepared some sixty 
educational items. The new Visual 
Aids catalog describes each and 
tells how to order. Get your copy, 
and schedule your choice of movies, 
etc. through your nearest Case deal- 
er or Branch House. J. 1. Case Co., 
Racine, Wis. 


Here is flexible material for a fact-packed class 
hour or a full evening’s club program, as you will. 
Read at right how to order. 
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on corn shellers... 
stalk choppers... 
burr mills... 
hammer mills... 


BLOOD BROTHERS 
Universal Joints 


On all kinds of implements — for all sorts of heavy 
farm jobs — you'll find Blood Brothers Universal 
Joints. And what's the reason? 


Simply this: Blood Brothers Joints have proved in 
the past — and continue to prove every day — that 
they get the power through dependably. On jobs 
like this, for example, drive line universals take a 
beating when a piece of metal or rock hits the grind- 
ing plates. 


But Blood Brothers Universal Joints can “take it” 
and come back for more time after time. They're 
tough — and they last! That’s why... 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL. 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


THESE FIRMS USE BLOOD 
BROTHERS UNIVERSAL JOINTS ON: 


CORN STALK CHOPPERS 

AND OTHER TYPES CORN SHELLERS 
Barrentine Mfg. Co, Red Cross Mfg. Co, 
Brady Mfg. Co. 

Central Texas Iron Works 


(Perry Co.) 
Coats Loader & Stackers Inc, BURR MILLS 
Durabilt Mfg. Co. N. P. Bowsher Co, 
Grant Mfg. Co. Letz Mfg. Co. 


Horn Mfg. Co. 

Lilliston Implement Co, 

Lundell Mfg. Co. 

oe Machine Works HAMMER MILLS 

Olson Mfg. Co. Gehl Bros. Mfg. Co. 
Schield Bantam Co. Mooers Machine Works 
Servis Equipment Co, Viking Mfg. Co. 


Silbaugh Mfg. Co. 7 Daly Oe Biacien 
Wood Bros. Mig. Co. Wetmore Pulv. & Machy. Co, 


On this burr mill, Blood Brothers 
integral safety shields are used, 
also quick-detachable fittings. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Agricultural Universal Joints 
Division of Standard Steel Spring Company 
Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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have you read this 


“book 


You'll find our new booklet packed full of logical 

reasons why Baldwin-Rex Double Pitch Roller Chains 

can cut costs and reduce weight without 

compromising quality. If you are looking for lower 

costs on other drives or conveyors, you can't 

a) afford to be without this handy guide. 


With Baldwin-Rex Double-Pitch Roller Chain, 
you get all the precision craftsmanship, 
durability and strength of standard roller 
chain; but Double Pitch has only half 

the number of pins, bushings and rollers .. . 
hence, the savings in both cost and weight. 


Double Pitch Chain is not a substitute 
for standard roller chain. It does 
have very definite application where 
speeds are slow to medium and 
loads are moderate. Get all the 
money-saving facts, including 
dimensions, specifications, 
prices and horsepower 
tables. Just call your nearest 
Baldwin-Rex Field Sales 
Engineer or mail the coupon. 


Baldwin-Duckworth Division 51-421 
Chain Belt Company 

376 Plainfield St. 

Springfield 2, Mass. 


\ B ALDWIN-REX Please send me a copy of Bulletin 51-2. 


Name... ccccecccccccsccsesccccceccessscscese teense eeeeeenee 
w ® ROLLER CHAINS ET TOT TT TTC TT TTT OR TT CLT e. Baphs cceccoscoes 
TF BALDWIN-DUCKWORTH ? 
DIVISION OF CHAIN BELT COMPANY Adds. wees esc ccccccccesenesessascssseresessssseessevecs o. 
a complete line from “4 to 2%-inch pitch MY. ccvccccsccccccccccccsccescccces sce AM@rcccrccsccscoce 
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WHIPCORD ENDLESS BELTS 


“I was beginning to think no flat belt could stand up on that drive 
... but aow I’ve found a belt I don’t believe any drive can kill!” 
Statements like this are typical from users of Condor Whipcord 
Endless Belts on troublesome drives . . . short centers . . . small 
pulleys... reverse bends... high speeds. . . 

The endless-wound cord is destretched in manufacture to re- 
move inelastic stretch. Cover-end is made inseparable with the 
Extensible-Tip. These and other advantages are described in 
Bulletin 6869 D, mailed on request. 


This same rugged service is built into R/M hose, V-belts and 
conveyor belts. Just phone your R/M Distributor 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products « Rubber Covered Equipment + Radiator Hose « Fan Belts * Brake Linings « Brake 
Blocks * Clutch Facings * Packings * Asbestos Textiles * Powdered Metal Products « Abrasive and Diamond Wheels * Bowling Balls 
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You can’t beat a Quonset for complete livestock housing . . . for 
maximum protection against any kind of weather. 


On thousands of farms, beef and dairy cattle, sheep and hogs are 
kept dry and comfortable through winter months by all-steel, wind- 
resistant Quonsets. 


Quonsets offer farm operators more, though, than safety and dura- 
bility because they are multi-purpose buildings. They’re designed 
for machinery and grain storage, as well as animal housing— 
engineered to step up farm production, cut time and drudgery to a 
minimum. The Quonset is a real working tool—more important 
in these days of increased livestock production and less manpower 
than ever before. 


I'm interested in the advantages of 


Quonsets for. 


QUONSET 40 type of farming. Send me details. 
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CONTENTED COWS IN SUB-ZERO WEATHER. 


Louis Geronime, Rosemount, Minn. 


says: “Despite temperatures va 


ing 


from 95 ° above to 30° below, our herd 
is always comfortable in a Quonset.” 


vee 


SHEEP 


Quonset 24, Charles Fishel of Belle 
Fourche, S. D., sheltered 150 ewes 
during the icy winter months and the 


lambing season. 


I icincitsinessisanacniantiimmictiaaite 


GREAT LAKES STEEL CORPORATION ~:;-- 


Stran-Stee! Division @ Ecorse, Detroit 29, Michigan 
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his craffsman’s genius started a revolution! 


Poor British weaver James 
Hargreave didn’t know 
what he started in 1757. 

His spinning “jenny” spun not one, 
but 120 different cotton threads at a 
time . . . aroused his fellows who feared 
the machine would displace them. Ul- 
timately, they benefited by the mass 
production of better, cheaper products 
... result of the Industrial Revolution 
which Hargreave’s invention helped 
launch. 

A clue to this craftsman’s success is 
the heed he paid in hand-crafting every 
fastener. He knew that the strength of 
his entire assembly rested on them. 

Makers of modern textile machines 
are even more aware of the need for 


quality fasteners, vital to today’s 
stepped-up production...to speed and 
strengthen assembly, save scarce mate- 
rials by reducing rejects. Fortunately, 
these contemporary craftsmen have spe- 
cialists to aid them, like the Russell, 
Burdsall & Ward Bolt and Nut Com- 
pany worker in the photograph. He 
devotes a craftsman’s skill to producing 
bolts, nuts, screws and rivets of uni- 
form accuracy, dependability and phy- 
sical properties . . . backed up by 106 
years of RB&W experience in making 
the finest fasteners. 

May we apply our specialized skill to 
your fastener problems? We have the 
facilities and the ability to handle them. 
Address RB&W at Port Chester. 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


RBaW % antlit gull le 


Plants at: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices at: PHILADELPHIA, DETROIT, 


106 YEARS MAKING STRONG 


THE THINGS 
THAT MAKE AMERICA STRONG 


CHICAGO, DALLAS, OAKLAND. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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Combining cots... € Case Model F-2” Five Foot Combine ; Case Model ““M-2" Nine Foot Combine working in soybeans. 
equipped with five 1103KLL8-3 Fafnir Ball Bearings. This end the “K-2" Model are equipped with 4 Fafnir Bearings, 
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Une Way to Prevent Harvest 


Case Model “K-2” Twelve Foot Combine . . . uses 2 G-1108 


\ ul KLLBF-2 Fofnirs on rasp-ber cylinder and 2 on fon shaft (the 
power shaft), When spike tooth cylinder is used, it's mounted 
a Cale on 2 Fafnir Flange-type LCJ 12" units. 
eee 


On the threshing cylinders and power shafts 
of all three Combines illustrated, Case installs 
Fafnir Self-aligning, Wide Inner Ring Ball 
Bearings with Self-Locking Collars and 
Mechani-Seals. This engineering strategy in- 
volves more than a reduction in friction . . . it 
takes advantage of a larger shaft support, big- 
ger grease chamber, easier bearing installation, 
positive protection against contaminants and 
grease leakage. 


Equipped with these bearings, vital parts of 
Case Combines operate longer with less atten- 
tion .. . offering no threatening bottlenecks to 


harvesting—whatever the conditions. BALL BEARINGS 


The Wide Inner Ring Bearing is just one of 
many Fafnir types used by America’s leading 
farm implement makers. It illustrates how 
Fafnir works from the bearing need to the pre- 
cise bearing for the need. The Fafnir Bearing 
Company, New Britain, Conn. 
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These three applications of the Vickers Power Pack 
indicate something of the extremely wide usage 
range of this hydraulic package. 

Manufacturers have found it ideally suited to the 
largest variety of mobile as well as many stationary 
installations. It provides a compact, self-contained 
hydraulic system which is quickly and easily installed 
at low cost. Pump, relief valve, operating valves, oil 
tank and oil filter are all contained in the rugged, 
compact unit. 

Vickers Power Pack is used on planters, cul- 
tivators, plows, stackers, loaders, harvesters, rakes, 
mowers, dump hoists, lifting tailgates, light duty 
scrapers, fork lift trucks, loaders, scoops, snow 
plows, etc. Check into its advantages for your ac- 
cessory power source. 
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"Vickers Hydraulic Power Pack pro provides cou istant control ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT 
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Vickers Hydraulic F Power Pac 
_ pewers vertical movement 
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LINK-BELT offers the right chain 


... engineered for Sees 
° aapelly a dgnene is your oem ses any 
your requirements chain with the Link-Belt name will give you 


longer chain life. Exact control of raw materials 


and processes . . . plus manufacturing refine- 


Don’t settle for a “cure-all” chain to handle ments—add up to the highest quality. 


every job. Different types of chain have different LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Phila- 
P Say! ° delphia 40, Atlanta, Houston 1, Minneapolis 5, San Fran- 
characteristics. Because Link-Belt makes the cisco 24, Los Angeles 33, Seattle 4, Toronto 8, Springs 


5 . % (South Africa). Offices, Factory Branch Stores and Distrib- 
most complete line of agricultural chains and _utors in Principal Cities. 12.329 
sprockets in the world, our engineers can rec- 


ommend the exact type of chain to fit your 


particular design needs . . . the one that does 


CHAINS AND SPROCKETS 


your conveying or power transmission job best. 


To provide accurate 
feed and spacing of 
seeds in the row, de- 
signers of this grain 
drill selected Link- 
Belt Double-Pitch 
Precision Steel Roll- 
er Chain. Moderate 
speed permits econo- 
my of double-pitch 
design. 
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SE” ee ; 


wget 
“-e 


v. oF te 
OF Pa Fe 


Ewart Detachable Link- Class 400 Pintle chain, in Steel Link-Belt for moder- Link-Belt Precision Steel 
Belt, in malleable or Pro- malleable or Promal, can ate-strength power trans- Roller Chain, standard 
mal, for drives and power be furnished with various mission and conveying. pitch, for high-speed drives. 
transmission. attachments. 
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The Model G is the only tractor built to do power work as 
carefully as hand work. It is being used with remarkable 
success by experiment stations, nurseries, greenhouses, flower 
and vegetable growers to replace expensive and time-con- 
suming hand labor. 


Precision planting and cultivating implements plus un- 
obstructed row-vision . . . speeds from 34 mph. to 7 mph. 

. short turning radius and accurate steering ... enable 
the Model G to meet the exacting requirements of special- 
ized operations. The open-arch front end of the Model G 
has proved to be an advantage in mounting special equip- 
ment (above) locally designed for experimental work. 


You can trust the Model G to cultivate within a fraction 
of an inch of valuable plants. You can seed accurately — 
from the smallest vegetable seeds to corn, beans and cotton. 
Implements can be set for any desired row spacing, and can 
be attached or removed from the tractor as a unit in five 
minutes or less. The greatest variety of specialized equipment 
ever designed for any one tractor is available for the Model G. 


Many “hand jobs’’ now yield to power with the Model G. 
A fully illustrated catalog is available on request. 


LLIS-CHALMERS 


TRACTOR DIVISION © MILWAUKEE 1, U.S.A. 
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Model G with independent gang cultivator 
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is the best buy 
arm buildings,” 


says GLEN MERYMAN, Decatur, Illinois 


Se 


@ Here, word for word, is exactly what Mr. 
Meryman says about his steel utility buildings: 

“T was so well pleased with my first all-steel 
utility building that I bought another one like it 
for my other farm. 

“The layout of my building is very efficient for 
my needs. I installed large doors in each end of 
my 30’ by 68’ building plus one in the side. Thus, 
I can easily and quickly get at any particular piece 
of equipment that I need for the day’s work. 

“The strong, rigid U-S’S steel framework and 
heavy deep-box type corrugated, galvanized steel 
roofing and siding were pre-cut at the factory. This 
allowed easy erection on the farm without any 
wasted material. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 

TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL COMPANY, PITTSBURGH 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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“There are no nails to work out and leave holes 
to leak in my roof or side walls because the sheets 
are attached by means of clips and wedges on the 
under side. It’s the fastest and best method of 
sheeting that I have ever seen. 

“In my opinion, steel is the best buy for farm 
buildings from the standpoint of strength, long 
life, low erection and upkeep costs, insurance and 
safety from fire.” 

Follow the advice of smart farmers like Mr. 
Meryman. They’ve learned, like tens of thousands 
of farmers, that... 


You get more for your money 
when you build with steel 


Agricultural Extension Bureau a 
United States Steel Company, Room 4307 
525 William Penn Place, Pittsburgh 30, Pa. 


Building will be used for 
Approximate size or Ber 2 thd 

Send information to *lease print) 
Name... 

Address. . 


County State 


———=—="" SEND THE COUPON FOR FURTHER INFORMATION — ~~ 


Please send me free literature about steel farm buildings. 


United States Steel Company is a steel producer, not a steel fabricator. 
Your request, therefore, will be sent to building manufacturers who 
fabricate steel buildings for farm use. 
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You’re doggone right they're different 


Pointer, Retriever, Samoyed, Greyhound — each 
was developed for a special purpose .. . just as Armco 
Special-Purpose Steels were created for use in farm 
equipment and modern steel buildings to give the 


farmer longer service and greater value. 


One example is Armco Zinccrip, a special zine- 
coated steel. The coating grips the steel tightly — 
doesn’t crack or peel off when Zivccrip is formed into 
stock tanks, poultry waterers and feeders, grain bins 
and other barnyard equipment. This means there will 


be no unprotected spots for rust to attack. 


ZinccriP is only one of many Armco Special- 
Purpose Steels used by manufacturers to give the farmer 
more for his money. Others are aluminum-coated to 
fight a combination of heat and corrosion in heaters 
and crop dryers; or zine-coated and Bonderized to resist 
rust and hold paint longer on farm buildings and 


equipment. 


While Armco Special-Purpose Steels are in short 
supply today because of defense needs, many manu- 
facturers of farm equipment are including these steels 


in their design plans for the future. 


ARMCO STEEL CORPORATION MCG 


THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM COAST TO COAST \V/ 


MORE SCRAP FOR MORE STEEL More stee! scrap is needed for top steel production. 


The new furnaces the steel industry is building cannot be operated at capacity with 
the present scrap supply. To help the nation — and yourself — sell your steel scrap now! 
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ECHANICS close-coupled type Roller Bearing UNIVERS- 
AL JOINTS are specially designed for operation within 
cramped quarters, and where shafts are out of alignment — as in k 
rear engine cars, trucks and busses. Let our engineers show you 
how these MECHANICS joints will conserve space and com- 
pensate for offset shafts, in your new models. These joints fit 
into spaces that engineers formerly considered too short for 
universal joints. Compensates ee Out of Alignment 
| 


ME CH By l cs 


Roller Bea oleng 


Jw 


Let our engineers show you how 
MECHANICS close-coupled Roller 
Bearing UNIVERSAL JOINTS will 
conserve space and compensate for 
offset shafts, in your new and im- 
proved models. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 
2046 Harrison Ave., Rockford, Ill. 


‘For Cars, inde, Tractors, Farm im alin ments, 
‘Road Machinery, Industrial Equip pment, Aircraft 
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ROLLER BEARING 


iL STRAIGHT CYLINDRICAL == 


SPHERANGULAR TYPE 
ROLLER BEARING 


T PROOF of the equip- 
ment is in the using— 
and that goes for the bear- 
ings in the equipment. 

Manufacturers have long 
realized the added benefits 
of building Hyatt Roller 
Bearings into tractors, com- 
bines, pickers, drills, 
sprayers, mowers, balers, 
spreaders, trucks, and other 
equipment. 

Dealers know the selling 
advantages of being able to 
say it’s “Hyatt Equipped.” 
Farmers, for many years, 
have learned that a good 
piece of equipment is a bet- 
ter one when it has Hyatt 
Roller Bearings. 

It is this proof of quality 
which induces users to buy 
Hyatts by the millions each 
month. Hyatt Bearings Divi- 
sion, General Motors Cor- 


poration, Harrison, N. J. 
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Invented after observing that superior wheat 
grew on land torn up by a road scarifier the pre- 
vious fall, the Graham-Hoeme plow basically 
comprises 3 heavy steel H-beams, held by 4 
cross channel irons. Each beam carries alloy 
steel shanks on which plow tools are bolted. 
These plows are built in sizes for all types of 
tractors. 


REVOLUTIONARY NEW PLOW 


... Utilizes Nickel Alloy Steel and Ductile Iron 


The Graham-Hoeme Plow promises to revolution- 
ize grain cultivation. 


Its plow points...attached to curved shanks set 
12 inches apart...break through surface“hardpan” 
and create low terraces under a protective cover- 
ing of surface mulch. Through this porous cover, 
moisture passes and is stored in the subsoil. 


The curved shanks as well as the spikes, chisels 
and other types of plow points are made from type 
“8660” high carbon nickel-chromium-molybdenum 
steel, heat treated to provide the best combination 
of resilience, toughness, strength and hardness. 


Also, Ductile Iron, supplied by The Texas 
Foundry of Lufkin, Texas, is used to obtain extra 
strength and shock-resistance in brackets, and in 
specially designed spring clamps used for plowing 
in rocky soil. 


At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through appli- 
cation to the appropriate authorities, nickel is 
obtainable for the production of engineering alloy 
steels for many end uses in defense and defense 
supporting industries. 


THE INTERNATIONAL NICKEL COMPANY, INC. wcw'voncs x 
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TO HELP 


GET 
THINGS 


Today the pressure for production is on. The welfare of our economy 
or of an individual business may depend upon a deeper search for 
time and money-saving methods. 


Take your own plant, for example. Maybe there’s a lot you 
could save—some bottlenecks you could break——by letting Aetna 
fabricate certain of your assembly parts .. . to your most 
exacting metallurgical, uniformity and tolerance 

specifications. You'll avoid troublesome raw 

material procurement problems, decrease 

the burden on over-loaded equipment, save man- 

hours and very likely reduce the 

delivered cost of your product to boot. 


Aetna’s mobilized facilities include the most 
modern equipment for stamping, piercing, 
machining, heat treating, ultra 

precision finish grinding plus complete 
engineering assistance, extensive tool and die 
facilities and over 35 years experience in 
serving leading manufacturers in the 
Automotive, Agricultural Equipment, Oil Field 


4 ‘ee Ot ae Equipment and General Industrial Fields. 
i ; s 4 NOW is a good time for YOU to find out how 
:, _— Aetna can help with your parts problems 


as well as your bearing problems. Write 
today! 
Standerd and Special Ball Thrust Bearings “v7 


Angular Contact Ball Bearings ¢ Special o AETNA BALL AND ROLLER BEARING COMPANY 


pone ees tae ean — ye 4600 Schubert Avenue, Chicago 39, Illinois 
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Measure of an Agricultural Engineer 


NE way of reducing to understandable terms the job 

being done by agricultural engineers is to divide some 
agricultural quantities and results by the numbers of agricul- 
tural engineers involved. The average score per individual is 
surprising. 

For purposes of this discussion let us consider that there 
are 4,000 agricultural engineers in the United States. We 
mean engineers actually working in some engineering capacity 
toward the improvement of products to meet farm service 
conditions, toward improved farm selection and use of engi- 
neered products, or toward other applications of engineering 
in or for agriculture. 

If someone knows or believes the actual number to be 
nearer to 3,000 or 5,000, the implications will remain sub- 
stantially the same. 

On the 4,000 basis, there is only one agricultural engineer 
for every 1,250 of the 5 million farm families in this country. 

There is only one agricultural engineer for each 85,000 of 
the 350 million crop acres in the United States. 

There is only one agricultural engineer for more than 12 
million dollars of investment in farm real estate and movable 
physical production facilities. Application of engineering prin- 
ciples is important to the effective use, maintenance, improve- 
ment, servicing, and replacement of the various physical items 
represented in this investment. 

There is only one agricultural engineer for more than 5 
million dollars of annual gross cash farm income. Much of 
this income and buying power is applied to operating expenses 
affected by engineering. Some of it is reinvested in engineered 
materials and equipment of a capital or durable goods nature. 

There is only one agricultural engineer for more than 
37,000 of our 150 million population depending for their very 
existence on the sustained efficient production of our agriculture. 

At first glance it may seem improbable that more than a 
few agricultural engineers are exerting effective influence on 
such a broad scale. 

The surprising fact that many are is attested by progress 
in farm mechanization, structures, electrification, and soil and 
water control, all based on sound engineering. A great deal of 
engineering help is being made available to agriculture with 
only one agricultural engineer per 33 square miles of farming 
enterprise. 

These figures emphasize the point that agricultural engi- 
neers must achieve their effectiveness through something more 
than isolated individual effort. Fortunately there is no allot- 
ment of one agricultural engineer per 1,250 farm families, per 
85,000 acres, or per 12 million dollars of investment. Rather 
the pattern is one of interconnected teams doing specialized 
work for much larger sections of our agriculture. It includes 
small and large teams of agricultural engineers. It includes 
teams of agricultural engineers with representatives of other 
branches of engineering and other applied sciences. It includes 
teams of agricultural engineers in research, design and devel- 
opment, education, promotion, and engineered farm operation; 

agricultural engineers in the teamwork of industry and of 
public service. It includes the over-all teamwork of agricul- 
tural engineers as a professional group. 

It is these teams which make available the new knowledge, 
the improved engineered products, the more efficient methods 
for application in large areas of our agriculture. It is this 
teamwork which gives each 33 square miles of farming com- 
munity much more and better engineering service than could 
be provided by one isolated individual 
engineer, however able. 

Increasing demand for agricultural 
engineering services, together with a 
limited supply of new graduates, will 
make this team work even more im- 
portant in the immediate future. 


Index to Vol. 32 
The title page and index to Vol. 32 of 
AGRICULTURAL ENGINEERING will be mailed 
with copies of the January, 1952, issue to 
ASAE members and other regular subscribers. 


Financing Efficient Farming 


NEW financial approach to farming may be necessary to 

make the most of the improved facilities and methods 
being developed for farmers by agricultural engineers, agricul- 
tural scientists, and the farm supply industries. 

H. N. Stapleton, head of the agricultural engineering de- 
partment at the University of Massachusetts, recently pointed 
this out in addressing the Credit Conference of the Massachu- 
setts Bankers Association. 

The labor cost item and labor scarcity have fostered the 
rapidly increased farm mechanization of the past decade. At 
the same time, they have substantially iritreased the capital 
investment required for efficient operation. 

Stapleton pointed out to the bankers that under present 
Massachusetts conditions an efficient one-man, 40-cow dairy 
will involve an investment of around $50,000. An efficient 
one-man, 40,000-bird, broiler-raising enterprise may involve 
an investment of $85,000 to $90,000. 

This in part accounts for the fact that in Massachusetts 
44 per cent of farm operators are over 55 years old. Only 28 
per cent are under 45, and only 8 per cent are under 35. In 
general, the younger men who might like to farm are not able 
to provide the necessary capital or credit. 

The old-time method of working at a disadvantage with- 
out proper equipment or on an inefficiently small scale of 
operation, and skimping to accumulate capital for more effi- 
cient operation, is obsolete. It cannot compete with urban 
industrial efficiency, or with other opportunities for labor 
income. It can rarely, if ever, meet present-day cash require- 
ments for modern living in such important matters as ade- 
quate diet, sanitation, shelter, taxes, clothing, transportation, 
and education, not to mention the comforts, conveniences, and 
luxuries which farm boys and girls rightfully want to earn 
and enjoy before they reach retirement age. 

To provide attractive opportunities in farming for more 
young people, without granting excess credit to unproven 
operators, and to make the most of modern possibilities for 
efhcient low-cost farm production, Stapleton suggests further 
development of leasing arrangements. 

The leasing of land and buildings in many enterprises is 
established practice, and is not entirely new to agriculture. 
Leasing of other production facilities such as mobile mechan- 
ical equipment is newer, but proven feasible under provisions 
which adequately protect the interests of all parties to the lease. 

As Stapleton has further pointed out, lease provisions 
which would give the young operator a tangible picture of the 
capital or rental cost of separate major items of his produc- 
tion facilities would help him to become a profitable operator. 
Such provisions would encourage him to give those items 
proper care and maintenance, and to evaluate their performance. 


This line of thought suggests a major opportunity for 
cooperation between agricultural engineers and organizations 
or individuals interested in financing farmers. 


Agricultural engineers should be able to give the financiers 
and the farmers concerned a good idea of the combination of 
land, structures, and other production facilities, and the scale 
of operation, which would stand a good chance of paying out 
in efficient quantity production at low unit cost. The financiers 
with reasonable safety and opportunity for profit, could pro- 
vide the capital necessary to introduce 
agricultural engineering improvements 
in farm production facilities and 
methods, into earlier and more wide- 
spread application profitable to the 
tarmer as well as the financier and 
industries supplying those facilities. 
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ITS GOOD BUSINESS 


TO WORK WITH ClAR Vv 


PRODUCTS OF CLARK—TRANSMISSIONS «+ AXLES » AXLE HOUSINGS + TRACTOR DRIVE UNITS + FORK TRUCKS AND TRACTORS 
POWERED HAND TRUCKS + GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS + RAILWAY CAR TRUCKS 


CLARK EQUIPMENT COMPANY « BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
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The Return-Stack Orchard Heater 


Smokeless Combustion Achieved Through the Use of Combustion Products as a Fuel Diluent 
By A. S. Leonard 


MEMBER ASAE 


BTAINING smokeless combustion in an orchard heater 
is a particularly difficult problem, because the heater 
must be of simple design and give reliable operation 

while burningga low-grade fuel with a relatively short stack. 
Simple design is necessary because the cost to the grower must 
be low in order to justify orchard heating economically. Com- 
plex design usually results in a heater much more subject to 
fouling, in one way or another, by the carbonaceous residues 
which often accompany the burning of low-grade fuel. Reli- 
able operation is necessary because of the large number of 
heaters needed to protect an orchard, and the adverse condi- 
tions under which they are used. The orchard heater must be 
able to operate on the lower grades of fuel oil because this is 
the only fuel (except gasoline) available in sufficient quantity 
to meet the very large but infrequent demand. The relatively 
low stack is dictated by the fact that a heater with a tall stack 
may be upset by the strong winds which are experienced occa- 
sionally in the orchards (during 
non-heating periods). 

Because of these restrictions, 
many of the methods employed 
successfully in other types of heat- 
ers to bring about the smokeless 
combustion of the lower grades of 
fuel oil cannot be used in the or- 
chard heater. With this knowl- 
edge, the work of developing a 
practical smokeless orchard heater 
was undertaken at the University 
of California at Davis. 

The Elimination of Smoke 
Through a Reduction in the Max- 
imum Size of the Particles of Car- 
bon in the Flame. As an initial 
approach to the problem, a study 
was made of the conditions un- 
der which smoke 1s or is not 
formed. It was soon discovered 
that the differences are in degree 
rather than in kind. The flame of 
a kerosene lamp is a good exam- 
ple of this. It may be made to 
produce smoke or to be smoke- 
less, merely by turning the wick 
up or down. In either case, the 
combustion is quite similar and 
particles of free carbon are pres- 
ent in the flame. The difference 
is that, with the wick turned up, 
some of the particles of carbon 
escape from the flame, while, w:th 
the wick turned down, they are all 
burned to carbon dioxide by the 
time they have been carried in 
the upward flowing gases to the 
top of the combustion zone. 
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cialist in the Agricultural Experiment Fig. 1 This picture shows the return-stack heater with por- 
tions cut away to show interior details 


Station, University of California, Davis. 


There are several possible explanations for the particles of 
free carbon escaping from the flame when the wick is turned 
up. The particles may grow to a larger size in the flame; the 
oxygen concentration in the center of the flame may be lower; 
or the upward velocity of the gases in the flame may be 
higher. Without some carefully controlled experiments, it 
would be difficult to tell with any certainty which of these 
various effects contribute most to the production of smoke by 
the larger flame. However, the fact remains that, if some- 
thing can be done to reduce the size of the individual particles 
of free carbon in the body of the flame, a reduction in smoki- 
ness will be obtained. It should be emphasized that this 
change will be effective regardless of whether or not increased 
particle size was a contributing factor in making the flame 
produce smoke in the first place. 

The reduction in the smokiness of a flame, brought about 
by a reduction in the average maximum size of the individual 
particles of soot within the flame, 
is the result of two distinctly dif- 
ferent effects. First, other things 
being the same, a small particle of 
carbon will require less time for 
its complete combustion than a 
larger particle. This, however, is 
not in itself enough to assure 
smokeless combustion, because if 
the particle happens to be in a 
part of the flame which contains 
very little free oxygen, the time 
required fer its complete combus- 
tion may still be relatively long. 
The second effect is that a small 
particle will lose heat by radia- 
tion more slowly than a larger one 
and thus will remain longer at a 
temperature high enough for burn- 
ing. This very important effect is 
due to the fact that the absorptive 
and radiative efficiency of a small 
particle is very low for light and 
radiant heat for wave lengths 
more than about three times the 
diameter of the particle. 

A large black body at 2000 F 
(a temperature high enough to 
make amorphous carbon burn rap- 
idly in the presence of free oxy- 
gen) sends out over 90 per cent of 
its radiant energy at wave lengths 
greater than 1.6 microns. A par- 
ticle less than about 0.5 micron 
in diameter will lose heat by radi- 
ation very slowly at this or any 
lower temperature because it is 
too small to radiate in the longer 
wave lengths and not hot enough 
to produce an appreciable amount 
of radiation in the shorter wave 
lengths. Most gases are very poor 
radiators at this temperature. 

Combustion products com- 
posed of gases and particles of 
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free carbon no larger than about 0.5 micron in diameter will 
therefore lose heat by radiation very slowly, and will remain 
at a temperature high enough for combustion to proceed un- 
til they either come in contact with some cooler surface or 
become mixed with cooler secondary air. If combustion hap- 
pens to have been arrested temporarily in any particular re- 
gion of the flame because of a local lack of free oxygen, and 
if the particles of free carbon grow no larger than about 0.5 
micron in diameter, then (barring contact with a cool surface) 
the products of incomplete combustion will remain at an ele- 
vated temperature until they reach a region of the flame 
where free oxygen, necessary for the completion of combus- 
tion is present. Thus, if the particles of carbon in the flame 
can be prevented from growing to more than about 0.5 micron 
in diameter, and if the products of incomplete combustion can 
be kept from coming in contact with cooler surfaces, smoke- 
less combustion is assured. 

Gaseous Dilution as a Means of Controlling Carbon- 
Particle Size in a Fame. In any steady combustion process, 
fuel and air flow into the flame while products of combustion 
flow out. As the individual molecules of the fuel get quite 
close to the flame front, their temperature begins to rise very 
rapidly. If oxygen, in the form of primary air, happens to 
have been premixed with the fuel, some of this oxygen may 
combine with the hydrocarbon molecules during this brief 
preheating period. However, before more than only a small 
fraction of the amount of oxygen required for complete com- 
bustion can combine with the hydrocarbon molecules, their 
temperature has reached the point where rapid thermal de- 
composition or “cracking” takes place. This process sets most 
of the carbon free in the form of separate atoms — carbon 
vapor. 


BOILING POINT OF CARBON ABOVE FLAME TEMPERATURE 


The boiling point of carbon is many thousand degrees 
above the flame temperature. The carbon vapor in the flame 
is, therefore, thousands of degrees below its condensation tem- 
perature, a fact that will make its condensation extremely 
rapid. Since the flame temperature is also far below the 
freezing point of carbon, the carbon will condense into solid 
particles rather than liquid droplets. 

The condensation of a vapor takes place much more read- 
ily on a solid or liquid surface than on individual atoms or 
molecules of the vapor. However, in the absence of such a 
surface, small groups of atoms, or nuclei, will be formed as 
the result of multiple collisions between the molecules of the 
vapor. Once such a nucleus has been formed, the molecules 
of vapor in its immediate vicinity will be much more likely 
to condense on it than on each other. As a result of this 
tendency, the nucleus, once formed, will grow rapidly in size 
until it has collected most of the condensible atoms and mole- 
cules in its immediate vicinity. 

If the size of the particles of carbon in the flame is to be 
controlled, something must be done to retard the rapid growth 
of the first particles formed and to allow more time for the 
formation of additional nuclei. The addition of an inert gas 
to the fuel vapors will do just this. Experiments*, in which 
hydrocarbon fuels were diluted with such inert gases as nitro- 
gen, carbon dioxide, and water vapor before being burned, 
have demonstrated the effectiveness of this method of con- 
trolling the carbon-particle size. In fact, such smoky fuels as 
acetylene and benzene can be made to burn with soft trans- 
parent flames merely by mixing the proper amounts of any 
one of these three relatively inert gases with them before they 
are burned. 


Combustion Products Used as a Fuel Diluent. When a 
hydrocarbon fuel is burned in air, the products of combustion 
consist almost entirely of nitrogen, carbon dioxide, water 
vapor, and a little free oxygen. Since each of these gases, 
with the exception of oxygen, is effective in reducing the 
smokiness of the flame, it was logical to assume that the mix- 
ture would be similarly effective. The first experiments that 


*Some Effects on Inert Diluents on the Combustion of Hydrocarbon 
Fuels, by A. S. Leonard and L. M. K. Boelter, 1942 Annual Proceedings 
of the Pacific Coast Gas Assn 
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were conducted at the University of California to test this 
assumption consisted of introducing some of the products of 
combustion from one orchard heater into the bowl of a second 
heater. These experiments demonstrated very clearly the abil- 
ity of the gaseous products of combustion from the hydro- 
carbon flame to control the smokiness of combustion when 
they are mixed with the fuel vapor before it reaches the flame. 

Following these experiments, gas-return systems were 
added to several different makes of commercially produced 
orchard heaters. These modified heaters demonstrated the 
feasibility of using a heater's own products of combustion to 
control its smoke output. In order to arrive at a design which 
would be less expensive to manufacture, several experimental 
models were designed and tested. The design which was 
finally put into commercial production is the University 
return-stack heater shown in Fig. 1. 

The return-stack orchard heater uses the standard 9-gal 
round bow! which has been in use for many years. The cover 
is standard except for the addition of the return-tube connec- 
tor. The combustion chamber and stack are made of galvan- 
ized iron and consist of a louvered combustion-chamber sec- 
tion tapering from 6 to 8% in in diameter, and a cylindrical 
stack section 814 in in diameter. The return tube is 3 in in 
diameter and is made of the same material. The gas-return 
scoop, which extends to the axis of the combustion chamber, 
is made of cast iron to insure a long life. The standard down- 
draft tube is used in the bow! to insure quick and easy lighting. 

The return-stack heater is lighted with a torch in the usual 
manner. Unlike other bowl-type orchard heaters, it will burn 
at all fuel levels with the draft regulator completely closed. 
The burning rate with the draft regulator closed will vary 
from about % to less than 1 gph, depending upon fuel level 
in the bowl and the depth to which the louvers were punched 
in the manufacture of the combustion chamber. Higher burn- 
ing rates can be obtained by opening the draft regulator any 
desired amount. At all burning rates up to 1 gph, the smoke 
output of the University return-stack orchard heater does not 
exceed 1/10 of a gram of carbonaceous material per minute. 


Return-Stack Heater Not Fouled by Many Nights of Use. 
Although some bowl-type orchard heaters are relatively 
smokeless over a reasonable range of burning rates just after 
having been cleaned, all except the return-stack heater soon 
become smoky because of the high rate of soot formation by 
the pilot flame. This flame must be present within the bow] 
in order to supply heat for the vaporization of the fuel. 


SOOT PRODUCTION HIGH IN ORDINARY BOWL-TYPE HEATER 


In any ordinary bowl-type orchard heater, the fuel vapors 
in the bowl above the liquid fuel are relatively undiluted. The 
pilot flame is fed by a stream of air surrounded by an atmos- 
phere of fuel vapors. As a result, a considerable fraction of 
the heat of the pilot flame goes into overheating and cracking 
the fuel vapors surrounding it. This leads to such a high rate 
of soot production within the bowl that any stack or combus- 
tion chamber—-no matter how good it might be when clean 
will soon become fouled with soot and its combustion will 
become smoky. Besides fouling the stack, some of the soot 
falls back into the fuel in the bowl to form a sludge residue 
which gradually reduces the effective fuel capacity of the 
bowl and creates an expensive disposal problem. 

The return-stack orchard heater corrects this fundamental 
defect of ordinary bowl-type heaters. The combustion prod- 
ucts which are returned to the bowl by the gas-return system 
dilute the fuel vapors within the bowl, thus reducing the 
smokiness of the pilot flame. Also, since the combustion 
products which are returned to the bowl are quite hot, they 
assist the pilot flame in vaporizing the fuel. Thus the size of 
the pilot flame can be smaller for any given rate of vaporiza- 
tion of the fuel. The net result is that soot formation by the 
pilot is no longer a problem. Return-stack heaters in the field, 
burned for as long as 180 hr without cleaning, were found to 
be still in good operating condition. 

Other Applications of the Dilution Principle. Although 
the dilution principle has been in use for many years, it ap- 
parently is not well known. The (Continued on page 663) 
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The Oil-Burning Crop Drying Unit 


By Vernon H. Baker 


ASSOCIATE MEMBER ASAE 


HE farm crop drier for drying hay, small grain, corn, 

and other commodities is rapidly becoming an important 

piece of equipment on many farms in the United States. 
Generally speaking, a crop drier consists of an oil burner for 
heating the air, a fan driven by an electric motor, necessary 
electrical controls and protective devices, and a flexible duct 
for connecting the heating unit to the air duct of the drying 
structure in which the commodity is to be dried. Usually all 
of these component parts are mounted on a pneumatic-tired 
trailer to form a complete portable unit; however, in some 
installations these components may be installed on a perma- 
nent base. This discussion is devoted entirely to the oil-burning 
unit which supplies heat to the commodity to be dried and 1s 
not to be a discussion of drying structures such as column 
driers, batch driers, blanket or tray driers, etc. 


There are several crop driers now on the market that are 
performing satisfactorily and they are constantly being im- 
proved through the efforts of equipment manufacturers, farm- 
ers, colleges (1, 2 U.S. Department of Agriculture (3, 4) 
and insurance agencies (5). The Committee of Crop Drying 
Equipment of the American Society of Agricultural Engineers 
(6) 1s working with these groups in an effort to develop func- 
tional requirements, safety and design standards. The Na- 
tional Fire Protection Association has established a committee 
on dehydrators and driers (5). 


Adequate design standards were unavailable when crop 
driers were originally developed. Similarly standard test proce- 
dures for the different types of driers were unavailable. Con- 
sequently some of the first units which came on the market 
were not well designed and did not have adequate safety de- 
vices built into them. General standardized specifications and 
test procedures are still lacking although some work in this 
area has been reported by Shedd (3). In view of this condi- 
tion it is believed that everyone concerned with the farm crop- 
drying problem would be benefited if a testing procedure and 
laboratory for the farm crop drier could be established. Some 
performance tests on crop-drying equipment have been con- 
ducted at the University of Illinois (7). It would also be ad- 
vantageous if standards were adopted for air distribution and 
temperature level for drying different commodities. This could 
include, for example, the cubic feet per minute of air per 
bushel or ton of a commodity and the temperature level that 
could be employed in order to obtain proper germination of 
seed, palatable animal feed, and proper milling qualities. 


FARM CROP DRIERS 


Types of Driers. There are two general types of com- 
mercial oil-burning electrical farm crop driers, the direct and 
indirect. In the indirect type (Figs. 1 and 2) the burned gases 
or products of combustion pass through a heat exchanger then 
into a smokestack, allowing only heated air to pass through 
the commodity to be dried. In the direct type (Fig. 3) the 
burned gases or products of combustion pass into the heated 
air that is forced through the commodity to be dried. 


Types of Burners. There are two general types of burners, 
the pressure-atomizing (Figs. 1 and 3) and pot type (Fig. 2). 


This paper was presented at a meeting of the North Atlantic Sec 
tion of the American Society of Agricultural Engineers at Atlantic City, 
N. J., August, 1951 

The author: VERNON H. Baker, associate agricultural engineer, 
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Farm Electrification (BPISAE), U.S. Department of Agriculture, Blacks 
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*Numbers in parentheses refer to the appended reterences 


In the pressure-atomizing burner the oil is pumped under 
pressure to the burner. The rate of burning or temperature 
obtained with pressure nozzle is controlled by the size of the 
nozzle and the pressure that is maintained. Oil flows into the 
circular pot burner and burns at slightly below atmospheric 
pressure, usually from 0.02 to 0.06 in water column as deter- 
mined by a draft gage. Draft for the pot burner or atomizing 
burner may be furnished by the main fan or a separate fan. 
There is a third type of burner found on some crop driers 
which is generally classified as a low-pressure industrial 
burner. With this type both oil and air are forced under 
pressure to the burner with mixing of oil spray and air taking 
place just outside of the nozzle. Oil pressure will probably 
average 100 lb per sqin and air pressure about 4 lb per sq in; 
however, they are both regulated simultaneously by a modu- 
lating motor and thermostat to provide control of output heat. 


Fuels, Fuel oil grades of Nos. 1, 2, or 3 are most com- 
monly used in oil-burning electrical farm crop driers. The 
manufacturers will generally recommend the grade of oil to 
be used in their burners. 

Ignition. Most of the farm crop driers now on the market 
have ignition transformers with ignition points that produce a 
spark at all times during the period that the burner is in 
operation; however, oil in the pot-type burner must generally 
be ignited with a burning oil-soaked rag or piece of paper 
placed in the pot burner. 


Fan Types. Two types of fans, the centrifugal and pro- 
peller, are used with farm crop driers. The propeller type is 
most commonly used on portable units. Propeller fans, built 
into a tubular enclosure equipped with vanes to direct the air, 
are often used. This type of fan equipped with vanes may 
be operated against higher pressures than the conventional 
propeller fan. The conventional propeller fan is more efficient 
if equipped with an orifice ring. 

The centrifugal fan is made in two types, the forward and 
backward-curved blade. The backward-curved fan will not 
place an overload on the fan motor if the air pressure is 
reduced, whereas the forward-curved fan may overload the 
fan motor, if the air pressure is reduced. For the same Ca- 
pacity the backward-curved fan usually costs more than the 
forward-curved fan since it must be built stronger to operate 
at a higher speed. 

Power. The electric motor is the most satisfactory type of 
power if electricity is available. With the electrically-operated 
drier, automatic safety devices may be used. Motors of 3, 5 and 

lV, hp, single-phase, 60-cycle, 230 v, capacitor type, repulsion- 
start-induction-run type and the repulsion-induction type may 
be used. The fan can be driven directly by the motor or con- 
nected to the motor with a V belt and pulley arrangement. 


Temperature Controls. A minimum of three temperature 
controls is necessary. These are an upper-limit thermostat, a 
temperature-regulating thermostat, and a flame-failure fuel 
shutoff control. The upper-limit control will cut off the fuel 
supply if the temperature goes above a certain preset value 
The regulating thermostat is generally placed in the air stream 
that enters the commodity to be dried. In some cases the 
upper-limit thermostat may be used for the regulating thermo- 
stat. The flame-failure control shuts off fuel in case of ignition 
failure so that the combustion chamber will not be flooded 
with oil. The flame-failure device may be a reverse-acting 
thermostat placed in the stack of drier so that if the tempera- 
ture does not rise after a short-time interval, the oil supply 
will be shut off; or a photoelectric cell connected to an elec- 
tronic switch will stop the oil pump in case of flame failure. 


OPERATION OF THREE CROP DRIERS 


The operation of three different crop-drying units is pre- 
sented in order to list the component parts of each unit and 
their function. Most of the crop-drying units now being 
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Crop drier, indirect type with heat exchanger, showing pressure 
burner and controls 


manufactured will be either the indirect type with heat ex- 
changer and pressure-atomizing burner, indirect type with 
heat exchanger and gravity-flow pot burner, and the direct- 
type with no heat exchanger and with pressure-atomizing 
burner. These different types of driers will vary somewhat 
with different manufacturers. Such items as the main fan, 
controls, etc., are likely to be different, but the over-all oper- 
ation of most of the different units can generally be grouped 
under the three units discussed in the following paragraphs: 

Indirect-Type with Heat Exchanger and Pressure-Atomiz- 
ing Burner. \n this unit (Fig.1) fresh air is blown over the 
heat exchanger into the flexible duct leading to the drying 
structure. The fan is directly connected to an electric motor. 
This eliminates the necessity for pulleys and V belts. When 
the motor is mounted in the stream of entering air, the dan- 
ger of motor overheating is less. The opening where fresh air 
is drawn into the fan its covered with a protective screen in 
order to prevent trash from entering the fan and for safety 
purposes. Fresh air for the combustion chamber may be sup- 
plied by the fan through an opening in the combustion cham- 
ber or by a separate electric motor-driven fan. The latter 
method of supplying air to the combustion chamber has been 
successful on thousands of domestic-type oil fur- 
naces. The draft created in the combustion cham- 
ber forces the burned gases out of the combustion 
chamber through the heat exchanger and out of 
the smokestack. (With heat exchanger none of the 
products of combustion go into air that is circu- 
lated through the product to be dried.) The top 
of the stack is covered with 6 or 8-mesh screen 
in order to prevent sparks or ignited pieces of 
soot from being emitted from the stack. 

When the drier has been set in place and is 
ready for operation, the main switch is turned on 
(Fig. 1), actuating the fan motor control which 
starts the fan motor and also energizes the circuit 
to the secondary switch which controls the igni- 
tion transformer, electronic switch, motor that 
drives the oil pump and draft fan. When the 
secondary switch is closed, the pump motor forces 
oil to the nozzle and the ignition spark is ener- 
gized. If a satisfactory flame results after a short 
delay, the photoelectric cell (or electric eye) 
through the electronic switch will keep the circuit 
to the oil pump and ignition transformer operat- 
ing. If for some reason a satisfactory flame is not 
created, due to loss in oil pressure, water in. oil, 
etc., there will not be enough light to actuate the 
photoelectric cell and electronic switch. This will 
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cause the circuit to the oil pump motor and igni- 
tion transformer to open. The fire cannot be 
started until the fault has been corrected. The 
upper-limit regulating thermostat and electronic 
switch are connected in series with the circuit that 
controls the ignition transformer and oil-pump 
motor. The upper-limit thermostat for most driers 
is generally set at a safe temperature at the fac- 
tory. The regulating thermostat is generally lo- 
cated in the air stream before the air enters the 
commodity to be dried. 

Indirect-Type with Heat Exchanger and Grav- 
ity-Flow Pot Burner. A sketch of this unit is 
shown in Fig. 2. Air from the fan is blown past 
the heat exchanger into the flexible duct that leads 
to the drying structure. The fan is connected to 
the electric motor by a V-belt arrangement which 
allows a number of different speeds to be obtained 
by varying the pulley sizes. 

Oil is supplied to the pot burner by gravity 
from a tank located above the bottom level of the 
burner. The oil flows through a tank control 
valve, a sediment bowl, and then into the electric 
float valve. The valve controls the amount of oil 
going into the pot burner and the ‘temperature 
can be controlled by adjusting the knob on the 
valve. An adjustable upper-limit thermostat is 
connected to the float valve so as to limit the maximum tem- 
perature obtainable. Air is forced into the combustion chamber 
either by a small centrifugal draft fan or by the main fan 
through special openings in the side of the burner. In any 
event, a draft is created and the burned gases are forced out 
of the combustion chamber through the heat exchanger and 
out through the smokestack. The top of stack should be cov- 
ered with a 6 or 8-mesh screen wire in order to prevent sparks 
or ignited pieces of soot from being emitted from the stack. 

Before placing the drier in operation, it should be leveled; 
the sediment bowl should be checked to see that no water is 
in the oil; the drain plug in the bottom of the sediment bow] 
and burner should be opened to drain off any water or trashy 
oil, and the temperature-regulating knob on the electric float 
valve should be set to the desired value. It is then necessary 
to allow a small amount of oil to be drained into the pot 
burner and then ignite the burner through a small opening in 
the side of drier with a special oil-soaked rag on the end of a 
piece of wire. After the flame in the burner has been started, 
the main motor switch is actuated. All the electric controls 
should be connected through the motor start switch so that, 
should motor failure occur, the entire unit will be shut off. 
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Crop drier, indirect type with heat exchanger, showing gravity-flow pot burner 


and controls 


Se ay NS ee 2" ae, Meee ey Ue CNN Ce here | hp Nn i ee, Si ee ae kes ai. A f sy TS i? ee rege | b+ ge at * | ST ome at rb 
pupae. )\ Genet i Aa NS Co Ne ee ae cee ae te Bee aes at et Cosas. meee Rio) | Me ce 
a ont a Bs ge Saat RN eae Be a ane ae Re Ste ae: a He ogi Pr poe es ae & pee ot ee 
Ca ter Se os) ea Sy gage ae Ce ea: OU Ee Baie SL ae ; Reining ic:  . S Spaae eee eae. GRE og Siee 
yaa Ba re oe a VE ete oN Rite alee eee, Lites ae wae a CE to te), SE Se ec RO 
J (SRE ae Get oe oe yi, aot 0 2 DAD SRNR eR SE CNM Ter ait Nea ee ee a 
peace — 7 . 5 SAAR SR oe kr = nee 
¥ ste r 
he oa 
A 4 
are om 
+ 5) 
Mi in eS He 
ae, ie 
eee “ A 
ai ‘ . E 
aaa < > - 
ay Ea Screen te 
3 ee mz Stock . ma fe 
ei = | oe mag ae 
eae f = - WE —Heoted Aw = qe 5 ae Pas 
E \+—* Fen } Heated Aw - WA ig 
Motor (ay 
* be - | reg 
7 i | “<) @urned sone - | | ie 
Bea | ¥ ae et oe iM 
Bet / Nozzie Combustion Cnomber —> ° | \ te 
a Uf. rip ows \" 
< | - = _Heoted Air - oe \ Ma 
| 
: } | \) Burned Gases - | iN a 
id ES bay —~ — Heoted air - f- | ~Heoted aw “ey 
aa: — ‘cone | L io 
ae Note: © ——Ys Bi Supply \ j a te 
ie | cal us 
2 NS Me 
ee = ey 
aa 2 
a cs “ye 
oe 2 | —* ; 
Cis 4 a 
ape on | Pump torer ata ome bes I Z 
eee Svoply \Poouge [ Mein) aie 
ae = = 
Bate. } Notve Nozzle J re: 
eas L ‘ 
a : — Sediment Bow! ee ip 
im 19 
) ial Po cf 
: | Be 
f: ne 
a, 
— ; 
— 
a me 
ae 4 oF 
xe , 
ie: Hi 
me. 4 
una ys 
a. Re 
ma: Bat 
oa 
twee 
pg aly 
: 
ie? ve 
. ) Or 
ma 
na? Se 
THe 
te |. ye 
br 4 Ne 
— q= Tay 
ag a 
ae m 
ee - 
ae i 
oo) se os 
eee — 
4 iat \, : 
he ft ate PR Stock Screen —e- Stock a 
<5 ~ - -eHeated A® -~ 4 = - Heated aw j 
ae f ie A 
Be: . ned ¢ 
rts - —> - ea 
Te > Burned Goses - - Goves - 
eee 4 at 
Rereres ae Heoted Air ~ - — ny 
Faad | a + + —Freeh air inter “theater, 
soa iy _ — Fre 
Se naae ‘¢ on Y\ Ser 
Sa eee . t \ if 
ar § motto pune = rae —— ws : 
ey —_ FY} | fom) | B ‘ 
aes a) l i : } 
eee ee ee La , F 4 Bg ih 
D eet aris F “TTrOTtry = — 2 _ 
Sef: a ee eb Te y i | a ~; 
ar? “= ie R -_ 
aa en tee ie" ¥ 
« Se AS + 4 ’ a 
Sa eree ye \ g 
Beech aa ee _ 
eae |. 
Cl ee ee A ! 
ie PS Mon Motor ae 
ay Sts on Cu bysterr n' 7 
aie l 3 poe fin) G 
aes ae 220¥ fe 
ia: a id Se 
a. koe a 3) b 
pate G Vaive ode. Kentrt Crh 
Be ote te Burder ritugal Mot -. 
Ae coe 4 . Fon rs y= J Tae 
Rae hl « ; o 
<i an Out niet @ UU _ 
ead 
Be hae.) { 
eee asia a 
be Sate: x 
Ee ae Re 
Ry Se 
BIH a 
eee he _ 
Ae ot { = 
Achat! ts 
eh 48 
ae mS . 
ee * 
2 _ 
ea } af 
ey nt Spd 
Ph date if 
fey ae 
ane _—r sa" cane ne 
a is pen asa PETES a at A a Ne a eT a ea 2 Dee y et 2 Rietiad Pen eee 
ee eee oS TT ae ie i oy Os Gk nl ESR Sac <I ae er rr i aes 5 anes a: |” ae feta aks ae ee iy a 4) es ye 
peta le: be > a ial a i ata eae, ee ee { os ae Ee ae or a 
Betis Ri 7. es ea RE Se a a as - Siti le re Mie a oy Be Ras 2 Ol a Begs ts 4 Me. 
nes Jpuae Rete og hie (go RS vali REM a : a. I. Se | Sea re pha eae: Ge i. place i 
“a Lah, re ee | 6 hr io ath hoe vy ee cake pan ae ee : os LL Rn Wig tates ae) eis eae | Bg ets ees Nang 
a erie tae Sa ae  Rivgpah Da ny \ on oe vo Sa ca 2 poe 7 me SUITE aan eric ane ced picnic eens ke 


AGRICULTURAL ENGINEERING for December 1951 


Table 1A - Maximum drying air temperatures for Proper seed germination, palatable 
animal feed,.and acceptable milling qualities for comodities listed:%* 


Birohard, F. 


Trade & Cam. 193, 


J., Canada Dept, 


North Carolina State College, Raleigh 


USDA 


Kramer, H. A., La. Agr. Exp.Sta.& USD 


Lenghuret, L. F., Borden Processing 
Cos, “aterloo, Iowa 


°° Max, moisture content, air flow and type of drier not generally available. 


* Unable to find in literature. 


Table 1-B - Maximm drying temperatures, moisture oamtent, type of drier and air 
flow for good seed germination, Reference - Texas Agric, Expt. Sta, 


Peanuts 
Rescue Grasse 


Dallis Grasse 


140 F Seems to be @ practical temperature; 
are used in dehydrators 


Tobaceo Max, drying temp. range 60 F - 16 F 
Blue Lupine 115 F 


Air flow 60 ft. per min. for seed 


Crimson Clover 


Peanuts 


Minimum 


air velocity 
ft. per mimte 


Va. Agric. Expt. Sta. 
however, outlet air temp, up te 325 F | and UBDA Cir, U3 


Va. Agric. Expt. Sta. 


la. Agric. 


Expt. Sta. 


Va. Agric, Expt. Sta, 


Therefore, simultaneously with the starting of the main motor, 
the small centrifugal fan for supplying air to the combustion 


chamber is started and the electric float valve is 
actuated. Since there is no ignition transformer, 
it is necessary to relight the burner as described 
above, if a flame failure occurs. In case of flame 
failure, the oil will continue to flow into the pot 
burner until a predetermined level in the burner is 
reached; then the float valve will trip, cutting off 
the flow of oil to the burner. If this hose it is 
necessary to drain excess oil from the pot burner 
before relighting it. It would be desirable to have 
a solenoid valve with suitable controls properly 
mounted in oil supply line so that when a flame 
failure occurs the oil supply would be cut off. 

Direct-Type with No Heat Exchanger and 
with Pressure-Atomizing Burner. In this unit 
(Fig. 3) the gases and products of combustion 
are forced into the air stream and into the com- 
modity being dried. The fan and oil pump are 
driven by an electric motor and a V-belt pulley 
arrangement. Oil flows from the oil-supply tank 
through a control valve and preferably through a 
sediment bowl, then into the oil pump and through 
a valve that is used to regulate the pressure on 
the nozzle. Oil then flows through an electric 
solenoid valve, then through a valve that is used 
to regulate the oil supply to the nozzle. 


—-—— 
To Oit Supply 


Volve—~ 


CROSS-SECTION 


grain, etc., in wooden structures. There is a possibili 
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An ignition transformer supplies a constant 
spark to the atomized fuel at the nozzle in order 
to keep the oil ignited at all times when the unit 
is in operation. Air passes through a screen, then 
enters the combustion chamber through the air 
inlet for the burner opening as shown in Fig. 3. 
The burned gases and products of combustion are 
blown out through the main air stream into the 
product being dried. In order for this unit to be 
satisfactory, it is necessary to have as complete 
combustion as possible so that no great amount 
of smoke or soot will be forced into the air 
stream. This may generally be accomplished by 
proper regulation of the damper, ignition spark 
and pressure on the nozzle. The direct type is 
more efficient than the indirect type with heat 
exchanger; however, if the direct type is not 
properly adjusted, the fire hazard is increased. 

When the drier has been set in place and ts 
ready for operation, the main switch and motor 
switch are turned on. This allows the fan motor, 
electric solenoid valve and ignition spark to oper- 
ate. The electric solenoid should be connected so 
that either an excessive temperature or failure to 
heat will close it. This will insure that the com- 
bustion chamber will not be filled with oil in case 
of improper combustion. There is no upper-limit 
thermostat shown for this unit. The size of nozzle 
and type of oil will govern the maximum tem- 
perature under fixed conditions. 

Safety and Insurance (8). \t is not intended 
to discuss the safety of any one particular manu- 
facturer’s equipment. Those manufacturers of 
crop driers that have been listed by Underwriters 
Laboratories and are considered safe by the in 
surance companies are to be commended on their 
work. Some people say where there is fire there 
is always a fire hazard. Domestic-type oil burners 
have been used in dwellings for many years for 
furnishing heat. Rules and regulations governing 
the use of these oil burners have been worked out 
by most all fire insurance companies. The farm 
crop drier, both the indirect type and the direct 
type, offer different problems from the domestic 
oil burner in the home. These units must gener- 
ally be built for rough handling and for weather 
exposure. The heated air from those units is usu- 
ally blown into combustible materials such as hay, 
y of com- 


bustible debris such as straw, shucks, or similar material com- 


ca! —“S 


——Sediment Bow! 


DIAGRAM OF CONTROLS 


\o 
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Fig. 3 


Crop drier, direct type with no heat exchanger, showing pressure-atomizing 


burner and controls 
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ing in contact with the flame, causing fire to start. There is 
also a possibility that pieces of carbon from the improperly 
adjusted indirect unit may be blown from the drier into the 
commodity being dried. However, if the drier is well designed 
for safe operation, proper management of it is important in 
determining if it is to be hazardous. 

The rules governing the underwriting of farm crop-drying 
equipment are often ambiguous as they are, in many cases, 
the results of individual thinking. The fire insurance form 
used by the majority of the Indiana fire insurance companies 
contains the following provisions (9): “Unless otherwise pro- 
vided in writing added thereto, this company shall not be 
liable for loss occurring while the hazard is increased by any 
means within the control or knowledge of the insured.”” Many 
policies contain an additional statement which refers directly 
to crop processing as follows: “Artificial heat shall not be 
used for drying or processing hay, grain or farm products, 
except by special permit endorsed on this policy.’ Many in- 
surance companies do not have men who are capable of 
determining whether a specific drier is safe, and it may be 
common for an insurance company to refuse liability on risks 
which utilize driers that are not listed by the Underwriters 
Laboratories rather than go to the expense of determining 
whether or not the drier is actually hazardous. When a farmer 
is contemplating buying a farm crop drier, it would be wise 
to go over his insurance policy with his agent to be sure that 
he has proper protection. 


Underwriters Approval. It should be the 
desire of every crop-drying equipment manufacturer to have 
his equipment listed by the Underwriters Laboratories. In 
some areas equipment cannot be sold unless it has the Labora- 
tories’ approval. Although this approval does not mean that 
the unit is fireproof, it does illustrate that the company has 
taken steps and has made considerable etfort towards making 
it safe for farm use. 

Just what does Underwriters Laboratories’ approval mean? 
Its approval of a farm crop drier means, as far as the author 
has been able to determine, that the Laboratories have noti- 
fied all of the boards of fire underwriters in the various states 
that they have examined, tested, and passed on the machine 
and found it to comply with the minimum safe standards ot 
design and construction with regard to fire hazards. Then it 
is the option of the individual fire underwriting boards in 
each state to set their insurance rates accordingly. In some 
states the insurance companies have removed all penalties 
from policies covering crop driers that have been listed by 
Underwriters Laboratories, and in other states the premium 
has been decreased by as much as fifty per cent. 


Laboratories 


Maximum Drying Temperatures for Different Commodt- 
tes. There has been considerable work done on desirable 
drying temperatures for different commodities for optimum 
germination, acceptable animal feed and proper milling qual- 
ities. The data in Table 1-A, B, and C attempts to summarize 
these temperatures from a number of sources. Distinction 
should be made between drying in a batch-type drier and a 
column-type drier, as it is generally the consensus of opinion 
that a higher temperature may be permitted in the column- 
type drier than in the batch-type drier. The air velocity and 
initial moisture content of commodity must also be considered. 
A summary of moisture, air, and temperature requirements 
for drying various commodities in the different states has been 
published by the U.S. Department of Agriculture (10). 


Some Desirable Features of a Farm Crop Drier. Some of 
the following desirable features have already been presented 
(1, 3). Many of these features are essential as well as de- 
sirable. Experience and observations indicate that it would be 
desirable for crop-drying units and the information describing 
them to meet these requirements, leaving the specific designs 
to the ingenuity of the designer and manufacturer. Listing 
these features is not intended to discredit any manufacturer 
who does not comply with them, provided he has Under- 
writer Laboratories approval: 

1 All electric wiring should be in accordance with the 
national electric code, and should be weatherproof and dust- 
proof. All electrical wiring should be completed at the factory. 
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This includes wiring of the main switch box and the motor 
magnetic starter. The unit should be ready to plug into an 


appropriate individual equipment outlet. 


2 The main fan should be driven by a 3, 5 or 71/-hp, 


single-phase, 60-cycle, 230-v capacitor-type, repulsion-start- 
induction-run-type, or repulsion-induction-type motor with a 
magnetic starter switch and thermal overload protection or the 
equivalent. The motor should be mounted so as to be pro- 
tected from the weather. 


3 An upper-limit switch, which will shut off the burner 
immediately if the temperature within the drier exceeds a safe 
limit, should be provided. 


1 A device for stopping the flow of fuel to the burner in 
case of ignition or flame failure should be included. 


5 All safety electrical controls, including spark trans- 
former, electronic switch, electric solenoid valves, etc., should 
be controlled by the same magnetic switch that controls the 
main blower motor so that, as the main motor is shut off, the 
controls for the entire unit will be inoperative. 


6 Manufacturers’ literature should include recommended 
fuel grades for each oil burner and show suitable and recom- 
mended fuel-supply tanks with proper connection to burner. 

7 A sediment bowl and strainer should be supplied for 
the oil-supply line so that trash, water and foreign matter can 
be removed before entering the combustion area. 


8 The fuel pump and all fuel lines and gauges should be 
located outside of the heated air stream and aw ay from the 
combustion chamber to avoid any unnecessary fire hazard (3). 


9 Btu rating of each unit should be listed as amount of 
heat added to the entering air (based on actual tests). 


10 If the drier is the heat-exchange type, the heat ex- 
changer should be designed to transfer to the drying air at 
least 65 per cent of the heat developed by burning fuel (3). 


11 The heat exchanger should be of corrosive-resistant 
material that would withstand the high temperatures of the 
burner for a period of 5, or even better, 10 years. 


12 All air entering the drier and burner should pass 
through a suitable screen. 


13 In listing air output at various static pressures, such 
listings should be based on the output of the drier as a unit 
rather than of the fan alone. 


14 The fan should be tested and certified by the PFMA 
fan rating code and should be mounted on the entering air 
side of the drier. 


15 The flexible duct material joining the drier with the 
drying structure should be fire resistant and durable. 


16 Each portable unit should have provisions so that it 
could be properly anchored to the ground. 


17 All component parts of portable driers should be 
mounted on a trailer with standard pneumatic tires for con- 
venient movement of the drier. 
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Calculation and Design of Cutterhead and Silo Blower 
By G. Segler 


MeMBER ASAE 


HE silo blower, in which the material is introduced into 

the fan casing and pipe through the fan wheel, has 

become generally accepted today and is used for con- 
veying chopped green fodder from the silage cutter to the silo. 
The advantages consist of its simplicity and the consequent 
low price in comparison with mechanical conveyors with 
chains, and also the possibility of combining the cutting with 
the blowing by mounting the knives on the fan wheel. The 
height of conveying which may be reached by this method 1s 
sufficient for all silos up to about 60 ft. 

The disadvantage of being able to convey only vertically 
and not horizontally with the silo blower is of little im- 
portance. A more important consideration is the higher horse- 
power requirement compared with mechanical conveyors, this 
being especially large if the silo blower is not of the correct 
dimensions. Although the silo blower has been in the process 
of development for a long time, there are few models in which 
the power requirement is as low as it might be with correct 
design and coincidence of cutter output with blower capacity 
for various heights of silo. Published test reports show differ- 
ences of power requirements of up to 100 per cent, and in 
this paper it will be shown by which means the design may 
lead to reduced power requirements. The data given are based 
on evidence in accounts of experimental work contained in 
several former publications. 


The following proposals are concerned primarily with 
silage cutter blowers for filling silos, but are also applicable 
to forage harvesters embodying a blower which has a high 
power consumption. Such forage harvesters often need bigger 
tractors than the farmer can afford, so that the use of this 
important implement for providing protein feeding stuffs 
generally is limited to the larger farms. 

The working of a silo blower is based on principles very 
different from those of a fan designed for pneumatic convey- 
ing, so that the known and published data for calculations* in 
connection with fans is not applicable to this kind of con- 
veyor. A pneumatic conveyor which is not suitable for green- 


This paper was prepared expressly for AGRICULTURAL ENGINEERING 
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stuff will have an exceedingly high power consumption for the 
air speed obtained, which makes it uneconomical when used as 
a silage blower. In this type of conveyor the material is intro- 
duced into the pipeline by means of special feeders and the 
full work of conveying is effected by the energy in the high- 
speed air stream. With the silo blower the material is intro- 
duced into the fan casing through the fan wheel, and most of 
the work of conveying is imparted to the material merely by 
the throwing effect the wheel has on it, and is accompanied by 
a low air speed. We may therefore term it an “impeller 
blower.’ Obtaining this throwing effect necessitates a different 
construction both for the blower wheel and for the casing 
from that of ordinary air fans. 


The outstanding points are the low number of blades used 
(usually two to six) and the form of the casing, which is 
concentric instead of spiral, with the intention of avoiding 
blockages. The blades must be as close as possible to the sides 
of the casing, both radially and laterally? 

The material handled by the blades of the wheel will leave 
with a speed almost equal to that of the blades — that is to 
say, with the peripheral speed of the wheel. The air between 
the blades will have approximately the same speed as the 
blades, and this is partially transformed into pressure at the 
exit from the casing, so that the air speed at the bottom of the 
pipe is less than the speed of the material. The air, therefore, 
has first the effect, not of conveying, but of braking, in con- 
trast to pure pneumatic conveying, in which the air moves 
several times as fast as the material and draws it along. Only 
in the farther part of the pipe does the speed of the material 
decrease to a value sufficient to avoid blockage. The air speed 
remains constant so that in the last part of the pipe the air 
moves faster than the material and delivers a small portion of 
conveying energy to it. That is the reason why an increased 
air delivery due to more blades has no beneficial effect on the 
conveying; it will only increase unnecessarily the power re 
quirement. Since it can be shown by a simple calculation that 
the quantity of material dealt with by each blade is very 
small, the number of blades has been reduced in recent years 
to two, three, or four. If occasionally plugs or balls of the 
material issue from the end of the pipe, a circumstance which 
is frequently followed by a complete blockage, this has no 
connection with a shortage of conveying air. If+the blade 
speed is sufficient, such a blockage may be due to the pipe 
being too small. 


Height of Conveying. Assuming the material on leaving 
the blades is travelling at the same velocity as the blade tips, 
the heights of conveying, neglecting friction, would be, theo- 
retically, H, = u?/2g, where w = the peripheral speed of the 
blades in feet per second and g = gravitational acceleration. 
Practically, however, this value is only partially attained on 


*F. W. Duffee: Efficiently Filling the Silo URAL ENGI 
NEERING, vol. 6, p. 4 (January, 1925), and A study of Factors Involved 
AGRICULTURAL ENGINEERING, vol. 7, p. 84 (March, 1926) 
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account of the deceleration of the material stream in the pipe 
due to friction in the material stream between one particle and 
another, friction of the material on the pipe walls, and the 
braking effect of the air on the material due to its speed being 
lower than that of the material at the beginning of the pipe. 

All these points have a considerable effect on the height of 
conveying. For instance, the height of conveying will be in- 
creased with a decreased quantity of material. Further, the 
friction in a large pipe has less influence than in a smaller pipe. 
The height of conveying is governed primarily, however, by 
the peripheral speed of the fan wheel, so that it 1s dependent 
mainly upon the diameter of the wheel and the rotational 
speed. For each height of conveying and quantity of material, 
a minimum value for the peripheral speed is necessary. With 
speeds below this limit blockages will occur, but if the speed 
be higher than this, the power requirement is increased out of 
proportion to the work done. 


Power Requirement. Of the total power requirement of a 
silage cutter blower (Fig. 1), the proportion that is required 
by the blower has been determined experimentally?. The wheel 
diameter of the machine tested was 52in, the number of 
blades six, and the pipe diameter 10 in. It will be seen from 
Figs. 1 and 2 that although the throughput varies in direct 
proportion to the wheel speed, as does also the power require- 
ment for feeding and cutting, the power requirement for con- 
veying does not vary in the same way, but increases more 
rapidly as the wheel speed increases. In the diagram the con- 
veying portion of power requirement is divided to show the 
amounts for impelling and blowing. The shape of the curve 
of the power requirement for conveying follows the equation 
HP = a'-'75/130.5, where w is the peripheral speed in feet 
per second. This equation is only valid for the curve of Fig. 1, 
and for the machine tested. It shows that the shape of the 
curve for conveying is not linear but exponential. 

By increasing the speed of the wheel, the output of the 
cutter is increased in direct proportion to the speed. If this is 
done, there will be an increase in the total power requirement 
of the whole machine, and this may be an important point for 
consideration, since the rate of increase in total power require- 
ment is greater than that of the corresponding wheel speed. At 
the same time, the higher speed will give a greater height of 
conveying. If this is not utilized, as, for instance, with a low 
silo, a waste of power will occur, but if, on the other hand, 
the speed is reduced for a low silo, the full cutter output will 
not be in use, and it will, therefore, not be operating econom- 
ically. 

The results of the experiments have shown that silage 

iG. Segler 
wirtschaft, 


Untersuchungen an Silohackslern, 
1933, p. 135 
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cutters which are designed for high silos, when used for low 
silos, may work with a waste of 4hp. Often this figure, how- 
ever, is greater if fundamental mistakes are made on the 
dimensions of the blower. It will be shown how such mis- 
takes may be avoided by suitable coincidence of cutter output 
with conveying capacity. 

Design of Impeller Blowers. Data for the design of im- 
peller blowers can be taken from the publications already 
cited. Results from experiments made with an impeller blower 
with a wheel diameter of 52 in and a pipe diameter of 10 in, 
and also with another blower of small diameter, both working 
with green maize up to throughputs of 180 cwt per hr and for 
heights of conveying up to 66 ft, have provided information 
giving the requisite peripheral speeds related to the height of 
conveying (Fig. 3). 

The graph shows that the theoretical height of conveying, 
H, = «?/2g, is only partially attained, and to a decreasing 
extent with increasing throughput and pipe length. A value of 
zero is assumed for the material velocity at the end of the 
pipe, but in practice, however, it is necessary for the material 
to have a certain velocity at the end of the pipe to convey it 
through a bend which deposits it in the silo. This explains 
one part of the difference between the practical and theoretical 
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figures in Fig.3. The figures obtained from the experiments 
include the bend for the 10-in pipe. For a smaller pipe the 
figures would be decreased due to greater friction. 

From the curves shown in Fig. 3, the following equation 
for the height of conveying, H = u2/2g X 1.7/¥W, may be 
derived, where H is the practical height of conveying in feet 
and W is the throughput in hundredweight per hour§. This 
equation helps in calculating the peripheral speed for each 
height of conveying up to 60 ft, but it is necessary to add a 
small margin of speed in order to allow for fluctuations. The 
peripheral speed will be 


2gH —— 
- | aT7 * Vv W (ft per sec), 


and the speed for a given wheel diameter » = 60u/7D, where 
D is the diameter in feet. In Fig. 4 the rotational speeds for 
wheels of various diameters, from 31 to 71in, are plotted 
against the corresponding heights of conveying. The values 
for the heights of conveying are valid for a throughput of 
120 cwt per hr and include the bend at the end of the pipe 
through which the material is directed sideways into the silo. 
This graph makes it possible to determine the minimum value 
for the blower speed for each height of silo. 

Another question the designer must consider arises from 
the fact that in agriculture it is quite usual to find tower silos 
of about 30 ft on some farms, and on others structures less 
than 10 ft high. Most cutter-blowers today are designed for 
high tower silos. When working at full capacity, their output 
goes mostly hand-in-hand with the speed that is necessary to 
reach the requisite height of conveying. However, when using 
the same machine at a lower silo, at reduced speed in order to 
avoid a waste of power through an unnecessarily high throw- 
ing speed, the output will be decreased in the same proportion 
as the speed. This decrease in output may be 30 per cent in 
the example given, and it will be more if the difference be- 
tween the heights of the silos is greater. The decrease can be 
avoided by using a faster feed to the machine, resulting in a 
longer cut length when working with a low silo. This can be 
effected by a change of gears or sprockets. Generally, how- 
ever, a longer cut length is undesirable so that in these circum- 
stances more knives should be used in order to obtain the most 
effective coincidence of cutter output and blower throughput. 

The solution lies in the arrangement of the correct number 
of knives for the height to which the material is to be con- 
veyed, and may be determined by a definite calculation which 
avoids the element of guesswork involved hitherto. Below an 
attempt is made to show the method by which the calculation 
is arrived at. 

The cutter output may be calculated || from W = bhiNnk/ 
60 (cwt per hr), where / = the width of the throat in feet 
/ = the height of the throat in feet 
/ = the cut length in inches 
N = number of knives 
n = revolutions per minute of the wheel 


& = a constant, to be obtained from 
experiments involving 
the degree of filling of the trough, 
the degree of compaction, and the 
specific weight of the material. 
& was found to be 0.00012** from test resultst?. This rela- 
tionship makes it possible to find, for a given throughput and 
given dimensions of throat, as well as for a given cut length 
and number of knives, the necessary speed of the wheel, or 
for a given speed the number of knives. 
A cutter blower with a capacity of 120 cwt per hr, throat 


§This empirical equation can be used for throughputs from 10 to 
180 cwt perhr. It is interesting that a similar relationship was found 
for impeller blowers for grain for which H = 7/2¢ X 1.65 WW. 

This formula was given by F. W. Duffee. 

**Duffee gives & = 0.00036 for maize. The value 0.00012 for & 
in the test was for a grass mixture. 

+¢Gorsler and von Ow: Vergleichsprufung von Silierungsmaschinen, 
Technik in der Landwirtschaft, 1934, vol. 8 and 9. 
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width 10 in, and throat height 5in, has been taken as an 
example, and the results in Figs.4 and 5 show, for various 
wheel diameters and for corresponding heights of conveying, 
the numbers of knives from two to five for a cut length of 
1.2 in, and from four to ten for a cut length of 0.6in. An 
example will show the use of these graphs. 

The desired height of conveying is 36 ft. For two knives, 
and 1.2in cut length, a diameter of 44in is given and for 
three knives one of 63 in with the corresponding wheel speeds 
of 460 and 320rpm. However, for a height of conveying of 
10 ft, ie., with a lower silo, for the same diameters of 44 in 
and 63 in, the figures of three and four are obtained for the 
number of knives required with wheel speeds of 300 and 200 
rpm, respectively. This illustrates the valuable fact that it is 
possible to work with the same machine on both high and low 
silos, without wasting any power, by using a different number 
of knives. In the above example, for a diameter of 44 in, two 
knives for a high and three for a low silo, and for a diameter 
of 63 in, three and four knives, respectively, are the correct 
solutions. 

It is of considerable advantage to the manufacturer to be 
able to use the same wheel diameter for all his machines, 
varying only the number of knives to suit the particular silos 
at which each machine will be used. Although in the above 
example two possible sizes of wheel, 44in and 63 in, were 
found, the latter may be rejected as being inconveniently 
large. It is an interesting fact that there are, therefore, op- 
timum dimensions for a particular machine. A similar calcu- 
lation may be made for a higher throughput of, for instance, 
180 cwt per hr. Results for higher throughputs which are not 
given here show very little variation from those for a through- 
put of 120 cwt per hr, so that dimensions for the higher rates 
may be taken from Figs. 4 and 5 without incurring any ap- 
preciable error. 

If a comparison is made with the aid of these graphs of 
the performances of present-day commercial machines, it is 
surprising to see that many of them operate uneconomically. 
The consequence is that with such a high power consumption 
the cost of silo filling is greater than it need be. Published 
test results show that today there are only a few machines 
that fulfill the conditions laid down above, and that if more 
attention were given to their correct design and use, further 
ways would be open for the improvement of these machines. 


Return-Stack Orchard Heater 


(Continued from page 656) 


familiar kerosene lantern is a good example of a burner which 
uses its own combustion products to dilute the fuel vapors 
and thus control the smokiness of its flame. In this device 
some of the combustion products enter the gas-return system 
above the glass chimney, pass down through the hollow tubu- 
lar frame at the sides, and are delivered to the base of the 
flame. In this burner the goal is to control closely the size of 
the carbon particles. If the particles are too small, the flame 
will not radiate enough light; if the particles are too large, 
smoke will result. Use of the combustion products in this 
application allows the flame to be turned up much higher 
without smoking than would be possible otherwise. 


Early in the development of the steam-atomizing oil burn- 
er, it was recognized that the steam used to atomize the fuel 
also contributed to the clean, smokeless combustion often ob- 
tained with these burners. In later years it was found that 
steam, when introduced into the firebox of a coal furnace, 
would greatly reduce, or completely eliminate, the soot and 
smoke frequently obtained from the combustion of this fuel. 

Early in the development of oil burning on a commercial 
scale, it was discovered that flue gases had the same effect as 
steam on the combustion of oil. There are many designs of 
furnaces and burners in which a strong internal circulation of 
combustion products is created and maintained. In these 
furnaces some of the combustion products circulate within the 
firebox to the point where the air and fuel are introduced and 
become mixed with these constituents before they reach the 
combustion zone. These burners, (Continued on page 664) 
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A Prefabricated Refrigeration Assembly 


By U. F. Earp and W. C. Wheeler 


MEMBER ASAE 


NSTALLATION of refrigeration equipment in two-com- 
partment, walk-in refrigerators may be greatly simplified 
and expedited by the proper use of prefabricated assem- 

blies. The prefabricated units may be obtained by shop as- 
sembling the condensing unit, evaporator, and accessories on 
an insulated panel, charging, and then testing the assembly 
before it is taken to the farm. Little time then would be 
required to make the final installation on the farm. With this 
system, essentially all of the work can be done in the refrig- 
eration serviceman’s shop where proper tools and equipment 
are readily available. Therefore, the system is conducive to 
the efficient utilization of labor and to better workmanship. 


Recognizing the need for such a unit, one was designed, 
constructed and tested for possible use in the frozen food 
section of a two-compartment, walk-in farm refrigerator. It 
was installed in an experimental refrigerator having a frozen 
food compartment 27 in deep by 66in wide by 75 in high, 
with 12 in of mineral wool insulation on all sides except one 
of the 66 x 75-in sides which is a partition between the frozen 
food section and the chill room. This partition has 6 in of 
insulation except in that part taken up by the doorway. 

The unit (Fig. 1) is self-contained and was designed to 
operate from the 115-v electric supply. It consists of (a) the 
Y,-hp condensing unit, (b) the evaporator made up of four 
22 x 48-in freezing plates, (c) the drier coil which was fab- 
ricated from about 35 ft of 0.5-in OD copper tubing, and 
(d) a properly insulated vapor-protected panel. In addition 
to these, there are suitable frames for mounting the condens- 
ing unit and the evaporator, and there are also the necessary 
accessories and controls. 


The unit was designed to freeze a maximum load of 
approximately 30 1b of product in not more than 12 hr when 
the average ambient temperature is 90 F. It was also de- 
signed to maintain suitable storage conditions in the compart- 
ment while freezing this quantity of product. 


Tests and Results. Approximately a year of operation ot 
the experimental refrigerator shows that the assembly has 
performed satisfactorily. Since considerable emphasis often is 
placed on freezing rates, a large number of freezing tests were 
conducted. The freezing load consisted of 28.8lb of tap 
water in cellophane-lined cardboard packages having nominal 
dimensions of 5144. x5%x2\Y%in. The packages were always 
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A pictoral sketch indicating the main components otf the 
prefabricated refrigeration assembly 
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placed flat so as to give the largest area in contact with the 
freezing plate, and they were always frozen on the top plate 
of the evaporator assembly. A typical curve indicating the 
rate of freezing is shown in Fig. 2. The arithmetic average of 
the time required to reduce the temperature of the package at 
the center of the freezing plate from 70 F to 10 F for 25 test 
runs was 9.03 hr, with a minimum of 7.8 hr and a maximum 
of 10.66 hr. 


Temperatures in the storage compartment air and in the 
storage load were observed throughout the tests. A typical 
curve representative of the storage load conditions is shown 
in Fig. 2. In only one case did the storage load warm up to 
as much as plus 1 F, and then for a short period only. By 
the end of the 24-hr run the temperature had dropped to 
minus 1 F. Normally the storage load had a temperature of 
0 F to —4F, even while the tests were in progress. 

The electrical energy used during the 24-hr tests varied 
from 6.20 to 7.49kw-hr with an arithmetic average for all 
tests of 6.61 kw-hr. 

Total running time of the condensing unit varied from 
81.4 to 97.7 per cent with an arithmetic average for all 25 
runs of 87.1 per cent. 


Return-Stack Orchard Heater 


(Continued from page 663) 


therefore, make use of the dilution principle without having 
an external gas-return system. 

In some recent experiments with several obsolete types of 
orchard heaters, to which gas-return systems were added, 
very satisfactory performance was obtained as far as smoke- 
less operation was concerned. In another experiment, a gas- 
return system was installed in a pot-type oil-burning home 
heater. Greatly improved performance was reported for this 
burner. 

From these reports it is apparent that the premixing of 
some of the combustion products with the fuel before it 
reaches the combustion zone is a practical and effective method 
of reducing and controlling the smokiness of combustion of a 
hydrocarbon fuel. Furthermore, this method of smoke control 
is applicable to a wide variety of fuels and burners. This 
suggests that the dilution principle might be applied success- 
fully to a great many different types of burners which other- 
wise would produce objectionable amounts of smoke. 


FREEZING PACKAGE 
STORAGE LOAD 


TIME IN HOURS 


Fig. 2 These curves represent typical operating conditions encountered 
with the prefabricated refrigeration assembly 
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Irrigation Requirements of Crops 
By Harry E Blaney 


MemBerR ASAE 


INCE water is the limiting factor in the expansion of agri- 
cultural areas of the West, the determination of irriga- 
tion requirements of various crops and conservation of 

existing water supplies are of greatest importance in the econ- 
omy of this area. Considerably more land with soils suitable 
for irrigation is available for development than there is water 
with which to irrigate it. Savings in irrigation seldom exist 
where water is plentiful but where it is scarce conserving 
methods are the rule; wasteful practices are avoided, and water 
is carefully applied. The most economical use of water gener- 
ally prevails where there is a diminishing supply and the cost 
of water is high. Under these conditions economy in irrigation 
methods, involving a better understanding of the water re- 
quirements of agricultural plants, will benefit all irrigated areas. 


The design and construction of irrigation systems usually 
involve consideration of either of two sets of conditions. In 
one the area to be irrigated has been determined and the water 
supply is ample; in the other the known water supply is lim- 
ited, while the area which may be irrigated is restricted only 
by the available water. In both cases the total quantity of 
water to be considered by the engineer is the irrigation require- 
ments of the crops combined with transmission and other 
losses in canals. 

The expressions “irrigation requirement,” “water require- 
ment,” and "consumptive use,” as used in this paper, are 
defined below to avoid confusion resulting from the frequent 
but mistaken assumption that they are synonymous. The irri- 
gation requirement is the quantity of water, exclusive of 
precipitation, that is required for crop production. It includes 
plant transpiration, evaporation, deep percolation and other 
economically unavoidable wastes. The water requirement of 
the crop is the quantity of water, regardless of its source, 
required by a crop for its normal growth under field condi- 
tions. It includes plant transpiration, evaporation, deep per- 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Houston, Tex., June, 1951, as a 
contribution of the Soil and Water Division 


The author: Harry F. BLANey, principal irrigation engineer, divi 
sion of irrigation and water conservation, Soil Conservation Service, U.S 
Department of Agriculture, Los Angeles, Calif 
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colation and other economically unavoidable wastes. Cof- 
sumptive use in the quantity of water transpired and evapo- 
rated from a cropped area. 

Data available on irrigation water use may be divided into 
three groups. First, irrigation requirements for principal crops 
have been determined in some areas through research studies 
by state and federal agencies, frequently in cooperation with 
the Research Division of Irrigation and Water Conservation, 
Soil Conservation Service, U.S. Department of Agriculture. 
Such data are based on soil moisture studies and measure- 
ments of depth of irrigation water applied to field plots. The 
second group of data includes records of depth of water ap- 
plied (duty of water) in ordinary irrigation practice, estimated 
irrigation requirements by engineers and experienced super- 
intendents of water companies. The third group includes con- 
sumptive use of water by crops as determined by soil moisture 
studies, tanks (or lysimeters), analysis of climatological and 
irrigation data or other methods. 

For areas for which few or no measurements of use of 
water are available irrigation requirements of crops may be 
estimated from climatological and other data by a method 
developed by the Research Division of Irrigation and Water 
Conservation, Soil Conservation Service (1)*. 

Factors Affecting Use of Water.. Many factors operate 
singly or in combination to influence the amounts of water 
consumed by plants. Their effects are not necessarily constant 
but may differ with locality and fluctuate from year to year. 
Some involve the human factor; others are related to the 
natural influences of the environment. 

The more important of the natural influences are climate, 
water supply, soils and topography. The climatic factors that 
particularly effect consumptive use are precipitation, tempera- 
ture, humidity, wind movement and growing season. 

The amount and rate of precipitation may have a pro- 
nounced effect on the amount of water consumptively used 
during any summer. Under certain conditions, precipitation 
may be a series of frequent, light showers during the hot 
summer. Such showers may add little or nothing to the soil 
moisture for use by the plants through transpiration. 

The rate of consumptive use of water by crops in any 
particular locality is probably affected more by temperature 
than by any other factor. Ab- 
normally low temperatures may 
retard plant growth and unusu- 
ally high temperatures may pro- 
duce dormancy. 

Evaporation and transpira- 
tion are accelerated by days of 
low humidity and slowed dur- 
ing periods of high humidity. 
If the average relative humidity 
percentage is low during the 
growing season, a greater use 
of water by vegetation may be 
expected. 

Research and Other Data 
Available. Research studies have 
been made of irrigation require- 
ments, evaporation from soil 
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Fig. 1 Monthly use of water in the San Fernando Valley, Calif 
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7, and evapo-transpiration by fed- 
et eral, state, and other agencies 
,Z at various times during the past 
« fifty years. However, there are 
‘= many areas where little or no 

‘ >¥ data on water requirements are 
20 available. 
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*Numbers in parentheses refer 
to the appended references 
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California(7) of evaporation 80 
losses in irrigation and water 
requirements of crops was made 
in 1903 by Irrigation Investiga- 
tions, Office of Experiment Sta- 
tions, U.S. Department of Agri- 
culture. At various times since 60 
that date this agency, now 
known as the Division of Irri- 
gation and Water Conservation, 
U.S. Soil Conservation Service, 
has studied and measured wa- 
ter use by different agricultural 
crops and natural vegetation in 
many sections of the West, in 
cooperation with state agricul- 
tural experiment stations, state 
engineers, and other agencies 
(Zz, 3, BZ). 

An example of the results of 
a research study by Blaney and 
Stockwell is shown in Fig. 1. 
This illustrates the difference 
between use of water by alfal- 
fa, orange trees with and with- 
yut a cover crop, and evapora- 
tion from a free water surface 
in San Fernando Valley, Cali- 
fornia (14). Some of the results 
of research studies in Arizona, Colorado, New Mexico, Texas, 
Utah, and other states have been published in government 
and state bulletins (5, 6, 11). 

A series of bulletins prepared by Fortier and Young of the 
Division of Irrigation staff, summarizing results of studies on 
irrigation requirements in the Great Basin, Missouri River, 
Columbia River, Pacific Slope basins, and the Southwest were 
published by the U.S. Department of Agriculture from 1925 
to 1933(8, 9, 10). 

A large part of the data presented in these reports are net 
irrigation requirements of crops determined by experiments on 
field plots. In some instances the figures shown should be 
revised to include unavoidable losses such as surface runoff 
and seepage from ditches before using them to estimate the 
irrigation requirements for the average farm. The results of 
some of the net irrigation requirements suggested in these 
bulletins are summarized in Table 1. 

Method of Estimating Irrigation Requirements. In working 
out farm-planning programs for soil conservation and irriga- 
tion districts for which few or no measurements of water 
requirements are available, it is usually necessary to estimate 
consumptive use and irrigation requirements of crops from 
climatological and irrigation data. A method for making such 
estimates has been develped by Blaney and Criddle (1). 

The procedure is to correlate existing consumptive-use data 
for different crops with monthly temperature, per cent of day- 
time hours, precipitation, frost-free (growing) period, or irri- 
gation season. The coefficients so developed are used to trans- 
pose the consumptive-use data for a given area to other areas 
for which only climatological data are available. The net 
amount of irrigation water necessary to satisfy consumptive 
use is found by subtracting the effective precipitation from the 
consumptive water requirement during the growing or irriga- 
tion season. This net requirement, divided by the irrigation 
efficiency, indicates the seasonal irrigation requirement of 
the crop. 

Consumptive Use of Water. As previously indicated, con- 
sumptive use of water is affected by numerous independent 
and related variables; and of the climatic factors affecting 
plant growth, temperature and precipitation undoubtedly have 
the greatest influence. Furthermore, records of temperature 
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CONSUMPTIVE USE 


Fig. 2 


and precipitation are far more universally available through- 
out the western states than are data for other factors. The 
actual hours of sunshine also play an important part in the 
rate at which plants grow and consume water, but sunshine 
records are not generally available. The theoretical daytime 
hours for each day are available for all the latitudes (13) and 


CONSUMPTIVE USE FORMULA 
U* Consumptive use ef crop (or evaporation) in inches 


Ff * Sumof the monthly consumptive use foctors for 


1 aid Empirical consumptive use coefficient (irrigation eee 
S@0807 oF growing period) iT | 
1 * Mean monthly temperature in degrees Fahrenheit 


pt Monthly perceat of daytime hours of the year 
, 
fe 36 * monthly consumptive use factor 


so 
Ll ol] #* Monthly consumptive use coefficient 
w* af monthly consumptive use in inches 


HH 
3 


20 25 30 
CONSUMPTIVE USE FACTOR (F) 


as 


> h 1 
Relation of the consumptive use of water to temperature and per cent of daytime hours 


may be used in place of the actual data. Although it is recog- 
nized that these may be misleading in areas where heavy fog 


TABLE | TYPICAL EXAMPLES OF AVERAGI SEASONAL NET 
IRRIGATION REQUIREMENTS SUGGESTED BY FORTIER AND 
YOUNG FOR VARIOUS SUBDIVISIONS OF THE WEST 
(1925 to 1933) 

Net irri- 
gation 
require- 
ments* 
acre-feet 


Location per acre 
Columbia River Basin 


Snake River Valley, Idaho 


Season Authority 
Fortier and Young 


Apr-Oct 2.5 U.S. Dept. Agric. 


Southwestern Idaho Apr-Oct 1.9 Tech. Bul. No. 200 
Northeastern Oregon Apr-Sep 2.0 (October, 1930) 
Central Oregon May-Aug 2.4 
Yakima and Wenactchee Rivers, 

Washington Apr-Nov 2.6 


Lower Basin, Washington May-Sep 1.3 
Great Basin 
Bear River Basin, Idaho-U tah 


Serier River Basin, Utah 


Fortier 
0 U.S. Dept. Agric. 
Dept. Bul. No. 1340 


May-Oct 
May-Oct + 


NN he 


Owens & Mono Valleys, Calif. Mar-Oct -1 (October, 1925) 
Truckee and Carson Basins, Nev. May-Oct 9 2.1 
Humbolt, Quinn & White Rivers May-Sep 2.0 


Pacific Slope Basins Fortier and Young 


Upper Rogue River Basin Mar-Sep 1.5. U.S. Dept. Agric. 
Sacramento Valley Mar-Oct 2.1 Tech. Bul. No. 379 
Salinas River Basin Mar-Oct 1.7 (Sept., 1933) 
San Joaquin Valley Feb-Oct 23 
Los Angeles and Orange Counti¢és Jan-Dec 7 
San Diego County Jan-Dec 1.4 

Missouri and Arkansas River Basins Fortier 
Central Montana May-Aug 1.7 U.S. Dept. Agric. 
South Central Colorado Apr-Oct 2.1. Tech. Bul. No. 185 
Western Kansas Apr-Oct 1.8 (June, 1930) 
Western Nebraska Apr-Oct 2.0 
Western South Dakota May-Oct 1.5 

Southwest Area Fortier and Young 
Upper Colorado River Apr-Sep 1.7 U.S. Dept. Agric 
Southern Nevada Jan-Dec 2.9. Tech. Bul. No. 185 
Southern Arizona Jan-Dec 3.0 (June, 1930) 
Imperial Valley, Calit Jan-Dec 3.1 
Pecos River Basin Mar-Nov 2.4 
West-Central Texas Jan-Dec 1.6 
Lower Rio Grande, Texas Jan-Dec La 


*Average net requirements of the farm in a crop-growing season 
This quantity is exclusive of transmission and other losses which may 
occur between the source of water supply and the farm 
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or stormy weather exists during a large part of the year, tem- 
peratures tend to correct for such a condition. Humidity rec- 
ords, if available, may also be used as a correction (4). 


Disregarding the unmeasured factors, consumptive use 
varies with the temperature, daytime hours, and available 
moisture (precipitation, irrigation water, or natural ground 
water). By multiplying the mean monthly temperature, ¢, by 
the monthly per cent of daytime hours of the year, p, there is 
obtained a monthly consumptive-use factor, f. It is assumed 
that the consumptive use varies directly as this factor when an 
ample water supply is available. Expressed mathematically 


U = KF = sum of &f 
= consumptive use (or evapo-transpiration ) in 
inches for any period 
F = sum of the monthly consumptive-use factors for 
the period (sum of the products of mean monthly 


temperature and monthly per cent of daytime 
hours of the year) 


where U 


K = empirical consumptive-use coefficient (growing 
period ) 
¢ = mean monthly temperature, in degrees Fahrenheit 
= monthly per cent of daytime hours of the year 
f = (4x p)/100 = monthly consumptive-use factor 
& = monthly consumptive-use coefficient 
u = kf = monthly consumptive use in inches. 

The consumptive-use factor, F, for any period may be 
computed for areas for which monthly temperature records are 
available. Then by knowing the consumptive-use coefficient, 
K, for a particular plant in some locality, an estimate of the 
use by the same vegetation in some other area may be made 
by application of the formula U = KF. A report published 
by the Soil Conservation Service(1) assembles the results of 
calculated normal monthly consumptive-use factors, f, and 
average monthly precipitation, r, for various areas in the west- 
ern states, from which the seasonal factor, F, can be deter- 
mined for any period. The monthly per cent, p, of daytime 
hours of the year for various latitudes can be computed from 
Sunshine Tables published by the Weather Bureau (1, 13). 


The consumptive-use coefficient, K, has been computed by 
the formula K = U/F for important crops in various locali- 
ties of the West (1). The computed coefficients varied some- 
what because of the diverse conditions (such as soils, water 
supply and methods) under which the studies were conducted. 
These coefficients were adjusted, where necessary, after the 
data were analyzed. The resulting coefficients, believed to be 
suitable for normal conditions, are presented in Table 2. Fig. 2 


TABLE 2) CONSUMPTIVE-USE COEFFICIENTS, K, FOR 
IRRIGATED CROPS IN WESTERN STATES (1) 


Length of Consumptive- 


growing season use 

Crop or period coefficient, K* 
Alfalfa Between frosts 0.80 to 0.85 
Beans 3 months 60 to .70 
Corn i months 75 to .85 
Cotton 7 months 60 to .65 
Flax 7 to 8 months 80 
Grains, small 3 months 75 to .85 
Grain sorghums + to 5 months 0 
Orchard, citrus 7 months SO to .65 


Orchard, walnuts Between frosts 


Orchard, deciduous Between frosts SsOto .65 
Pasture, erass Between frosts 75 

Pasture, Ladino clover Between frosts 80 to .85 
Potatoes 314 months 65 to .75 
Rice 3 to 5 months 1.00 to 1.20 
Sugar beets 6 months 65to .75 


Tomatoes 4 months 


Truck — small 3 months 60 


*The lower values of K are for coastal areas, the higher values 
for areas with an arid climate 
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shows the relation of consumptive use, LU, consumptive use 
factor, F, and coefficient, K, for various crops and native vege- 
tation. Further studies may varify or modify these coefficients. 
In areas where additional data are available, the farm planner 
or technician can compute consumptive-use coefficients to fit 
local conditions. 


Irrigation Requirements. A major use of basic consumptive- 
use data is in estimating the water requirement of existing or 
proposed irrigation projects and in determining the amount of 
water required for crop production on individual farms. The 
amount of water required for irrigation is dependent not only 
on consumptive use but also on the irrigation efficiency, usable 
summer precipitation, soil moisture contributed by winter 
rains, and ground-water contribution. In some areas it is 
necessary to preirrigate before a crop is planted. In other 
areas there may be sufficient moisture from precipitation to 
start plant growth or it may be necessary to irrigate the first 
time shortly after planting. 


Consumptive use of any crop may be estimated from the 
local consumptive-use factor for the growing or irrigation sea- 
son and the coefficient for the crop, with allowance for ab- 
normal conditions. 


Although a knowledge of consumptive use is important in 
the case of a large irrigation project, and especially a river 
system as a whole, it may not be as important to the individ- 
ual farm as the efficiency with which the water is distributed 
and applied, especially on a long shoestring project. Irrigation 
authorities have estimated that in some areas less than one- 
fourth of the water diverted from the source actually becomes 
available for use by the plant. 

Irrigation efficiency is the percentage of irrigation water 
that is available for consumptive use by crops. When the 
water delivered is measured at the farm headgate, it is called 
“farm” irrigation efficiency; when measured at the field 
plot, it may be designated as “field” irrigation efficiency. 


The consumptive requirement of irrigation water is de- 
pendent not only on the amount of water consumed by the 
crops but also on the amount supplied by precipitation, winter 
soil-moisture carry-over, and natural ground-water contribu- 
tion. After each of these factors is given consideration, the 
net amount of irrigation water that must be supplied for con- 
sumptive use of the crop can be determined. However, this is 
not the amount of irrigation water required for a farm or 
even a field, since the water cannot be applied without some 
loss, regardless of the method used. Generally, not more than 
60 per cent of the water delivered at the upper end of the 
farm is made available for the consumptive use of the crops. 
The balance is either lost in conveyance to the field, on the 
field itself through deep percolation, or through surface runoff 
from the field. Irrigation efficiencies must therefore be taken 
into account in estimating the irrigation water requirement of 
the crop. A range ot efhciencies for several site conditions is 
given in Table 3. 


TABLE 3 TYPICAL WATER-APPLICATION LOSSES AND 
IRRIGATION EFFICIENCIES FOR DIFFEREN 
SOIL CONDITIONS (1) 


General soil type 


Open porus, Medium loam, Heavy clay 
per cent per cent per cent 
Farm-lateral loss 15 10 5 os 
Surface-runoff loss 15 1S 30 
Deep percolation loss 35 15 5 
Field irrigation ethciency 50 0 65 
Farm- irrigation efhciency 45 60 60 


Application of Method. The amounts of water required to 
irrigate an individual crop, a single farm, or an entire irriga- 
tion project may be estimated by the procedurg previously de- 
scribed. The method and analysis of data ate illustrated in 
Tables 4 and 5. Table 4 shows the calculation necessary to 
determine the aula consumptive factors, f, from per cent 
of daytime hours, p, and monthly temperatures, ¢, at Plain- 
view, Tex. 

In some farm-planning programs it is necessary to estimate 
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TABLE 4 EXAMPLE OF OBSERVED MONTHLY TEMPERATURES AND PRECIPITATION AND CALCULATED 


CONSUMPTIVE FACTORS, 


Mean Percent Consumptive Average 

temperature, daytime use factor, precipitation, 4 

Month t hours, p f r,in 

Jan 40.9 7.10 2.90 0.42 

Feb 43.3 6.91 2.99 .72 

Mar 50.8 8.36 4.25 83 
Apr $9.2 8.80 5.21 1.92 $: 
May 67.5 9.72 6.56 2.58 6. 
Jun 75.6 9.70 7.33 3.04 7 
Jul 78.2 9.88 7.73 3.22 7 
Aug 77.4 9.33 7.22 2.74 7 
Sep 71.2 8.36 5.95 2.71 5 
Oct 61.0 7.90 1.82 2.08 4. 

Nov 19.9 7.02 3.50 1.14 

Dec 40.8 6.92 2.82 77 
Total 100.00 61.28 22.17 44 


irrigation requirements of each crop at the point of water 
delivery to the field. This may be accomplished by dividing 
consumptive us€ minus precipitation by field irrigation efh- 
ciency, as shown in Table 5. For example, the irrigation water 
required to satisfy the consumptive use of alfalfa is (38.1 
18.3) or 19.8in. Assuming a field irrigation efficiency of 70 
per cent, then 19.8 =~ 0.70 = 28.3 in, the amount of irrigation 
water that would be required at the field for the season April 
1 to October 31. This is equivalent to 2.36 acre-feet per acre. 
By making an allowance for conveyance loss from the farm 
headgate to the field, the amount of water that should be 
delivered to the farm headgate to irrigate the alfalfa ade- 
quately may be estimated. 

The irrigation water required to satisfy consumptive use 
by each crop growing or to be grown on a farm is obtained 
by subtracting the effective rainfall from consumptive-water 
requirements during the growing or irrigation season. This 
net consumptive requirement (consumptive use minus precip- 
itation) of the crop when divided by the farm-irrigation 
efficiency, gives the seasonal amount of water required at the 
farm headgate for each acre of the crop. The summation of 
the headgate requirements for each crop, times its acreage, 
gives the total amount of water that must be delivered to the 
farm headgate for satisfactory crop production. To this total 
must be added the amount of water needed for incidental 
farm operations. 
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TABLE 5 EXAMPLE OF COMPUTATIONS OF SEASONAL CONSUMPTIVE USE AND IRRIGATION 


REQUIREMENTS FOR CROPS IN 


THE PLAINVIEW AREA, TEXAS 


Irrigation Consumptive- Consumptive- Consumptive Net irrigation, Field irrig a... ay 

Culture season use factor, f use coefficient, K use, U, in U-R, in effic., E, % I, in 
Altalfa and irrig. pasture V1I—10/41 i4.82 O85 38.10 19.81 70 28.3 
Cotton V/1—10/31 14.82 62 27.79 9.50 65 14.6 
Sorghum 1/1—8/31 34.05 70 23.84 10.34 65 15.9 
Small grain i/1—6/ 30 19.10 80 15.28 7.74 65 11.9 
Seeped land i/11—11/1 13.10 80 34.48 16.91 —_ — 
Natural vegetation i/11—11/1 13.10 1.20 $1.72 34.15 _ — 


U KF 


Consumptive use for growing or irrigation season 


I (U—R)/E irrigation requirement at head of the field. 


K = empirical consumptive-use coefficient determined experimentally (see Table 3) 
F = sum of monthly consumptive-use factors, f, for the growing or irrigation season 


R sum of monthly precipitation for growing or irrigation season 
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Drainage of Irrigated Lands in the Lower Rio 


Grande Valley of Texas 


By Morris E. Bloodworth and P. Earl Ross 


MemBer ASAE 


HE improper use and management of irrigation water 

is Causing a serious drainage problem in many irrigated 

sections of the Lower Rio Grande Valley. Crop yields 
have been reduced at an alarming, rate during the past few 
years; consequently there is an increasing demand for informa- 
tion on the proper techniques and methods to be used in the 
drainage and reclamation of those lands that are affected by 
high water tables and salinity. 

The climate is semitropical with practically a year-long 
growing season. Rainfall varies from over 30 in on the coast 
near Brownsville to less than 18 in in the western sections of 
the Valley. Periods of maximum rainfall usually occur during 
May and June and September and October. For the latter 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Houston, Tex., June, 1951, as a 
contribution of the Soil and Water Division. It is a joint contribution 
of the Texas Agricultural Experiment Station (Substation No. 15) and 
the Division of Irrigation, Soil Conservation Service, U.S. Department 
of Agriculture. 

The authors: Morris E. BLoopworTH, agricultural engineer, Texas 
Agricultural Experiment Station, P. Eart Ross, irrigation engineer, Soil 
Conservation Service (Research), U.S. Department of Agriculture, Wes 
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Fig. 1 Map of the J. F. Martin farm drainage project near Weslaco, Texas 
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period, rainstorms of high intensity caused by tropical hurri- 
canes are common. 

The Valley includes three counties with a total area of 
1,955,840 acres. Approximately 650,000 acres of the total 
acreage are being devoted to irrigated agriculture. The topog- 
raphy may be described as practically level to undulating, 
with elevations ranging from near sea level at the coast to 
75 ft in the midvalley. Elevations varying from 200 to 300 ft 
with slopes up to 2 and 3 per cent are found in the western 
part. With the exception of the Arroyo Colorado which 
originates in the western end of the Valley and continues east 
to the Gulf of Mexico, major natural drainage channels do 
not exist. The Rio Grande River affords limited drainage to 
areas immediately adjacent to the river. The problems of 
overflow have been relieved to a great extent during the past 
10 years by the construction of a system of floodways that 
contains the overflow waters from the river. The floodways 
also serve as outlets for many of the open-surface drain ditch- 
es and in turn empty into the Gulf of Mexico. 

Soils on the slopes are usually sandy loams and sandy clay 
loams, whereas those occupying the areas along the Rio 
Grande River and level lands in the eastern section are clay 
loams and heavy clays. All of the soils are highly calcareous. 
The character of the soil profile in some areas is such that 
frequently there is a very restricted flow of water laterally. 
Soils found in other localities have good internal drainage 
characteristics but lie over slowly to very slowly permeable 
clay layers which retac’ the downward movement of free 
water through the soil. With the continued application of 
excessive quantities of irrigation water, a “perched” water 
table is often set up, and the ground water table continues to 
rise toward the surface. As the free water approaches the 
ground surface, moisture evaporates and leaves a deposit of 
salts in the topsoil. These saline salts accumulate and present 
a dangerous hazard to soil productivity unless remedial meas- 
ures are applied. 

The Lower Rio Grande Valley is a relatively new irrigated 
area as compared to some of the others in this country. The 
first irrigation project had its beginning in 1876 near Browns- 
ville when plantings of sugar cane and rice were made on 
heavy clay soils. Those crops were short lived because of poor 
irrigation practices that resulted in high water tables and in- 
creased soil salinity. The more important irrigation and land 
developments have been made during the last 30 years. Today 
approximately 650,000 acres are being irrigated with water 
pumped from the Rio Grande River and distributed by 27 
irrigation districts to farm lands planted to field crops, vege- 
tables and citrus trees. 

The river water is considered to be of good quality for 
irrigation purposes even though approximately one. ton of 
salts are deposited in the soil with the application of each 
acre-foot of water. Salt concentrations vary from 500 to 
1250 ppm (total soluble solids), depending to a great extent 
upon the season of the year. The sodium percentage averages 
approximately 43 per cent but is not considered too danger- 
ous due to the highly calcareous soils. The boron content 
ranges between the limits of 0.10 to 0.32 ppm. This quantity 
(10)* is not excessive for citrus or other crops that are sen- 
sitive to boron. 

The problem of maintaining and improving soil produc- 
tivity by preventing the harmful accumulation of salts in the 
fertile valley soils is of utmost importance. This will require 
continued stress on the importance of good irrigation manage- 
ment and cultural practices on land that remains in good 
production, and reclamation practices for lands where produc- 


*Numbers in parentheses refer to the appended references 
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tion is lowered or has been lost as a result of high water 
tables and salinity. The future prosperity of this area, as well 
as many others in the state and nation, will depend to a great 
extent upon whether or not the irrigated lands can be kept 
in production economically. 

A cooperative program of irrigation and drainage research 
was initiated in the summer of 1948 by the Texas Agricultural 
Experiment Station and the U.S. Soil Conservation Service 
(Research) division of irrigation. This program was devel- 
oped on a cooperative basis in order that a pooling of funds 
and personnel could be utilized more effectively for an attack 
on local problems of common interest in irrigated agriculture. 
The objectives outlined for the research program in drainage 
were divided into two phases. The first phase was to deter- 
mine the nature and magnitude of the problem, if one existed, 
and the second phase was to determine the most effective and 
economical remedial measures that could be applied to reduce 
or eliminate the problem. 

It has been definitely established that an over-all drainage 
problem exists in the Lower Rio Grande Valley. Through 
field studies and observations made during the last three years, 
the present problem can be attributed to several factors as 
follows: 


1. Lack of irrigation land preparation for a uniform distri- 
bution of irrigation water. 

2 Lack of knowledge regarding the character of the soils 
and their capabilities. 

3 Excessive applications of irrigation water to soils with 
low subsoil permeabilities. 

+ Lack of natural subsurface drainage through the Valley 
in general. 

5 Lack of an adequately coordinated agronomic and irri- 
gation management program. 

6 Inadequate surface drainage system to permit fast re- 
moval of seepage and flood waters. 

The problems existing today have been brought about 
largely by the unwise use of irrigation water by the individual 
farm owner or operator. This has been due to a great extent, 
perhaps, to his lack of understanding or knowledge of the 
importance of a close relationship between good irrigation 
management and agronomic practices. Both affect the success- 
ful drainage and reclamation of agricultural lands. These 
points would indicate, therefore, that our coordinatéd efforts 
for applying remedial measures to the present drainage prob- 
lems require more than the mechanical phase of installing tile 
drains. They will necessitate a study and understanding of 
the plant-soil-water relationships for each problem area. 


Individual Farm Drainage. Due to the heterogeneous soils 
which range from heavy clays to sands with subsoils of very 
low permeabilities in many cases, it is impossible to recom- 
mend a general treatment or certain method of drainage that 
will apply to all problem areas. Each area of land or indi- 
vidual farm must be worked separately because the subsoils 
and underground strata differ as to type and depth in each 
locality. 

A cooperative project for the drainage and reclamation of 
agricultural lands was initiated in the spring of 1950 on a 
60-acre tract of land. Fifty acres were in citrus trees that 
were two years of age, and the remaining 10 acres were farmed 
in cotton and other field crops. A topographic map is shown 
in Fig. 1. 

The initial survey of this farm was made by the Soil Con- 
servation Service (Operations) at the request of the owner. 
The landowner was very distressed at the presence of a high 
water table in most areas of his grove, but salt spots had not 
appeared except in certain places below and following contour 
98. He felt that tile was needed immediately and stated that he 
wanted to install a drainage system. Following a preliminary 
survey, it was decided that a main line be installed, its etfec- 
tiveness checked and from the data design adequate laterals to 
the main line. Since this drainage problem appeared to be 
typical of many citrus groves and fields in the Lower Rio 
Grande Valley, the work was undertaken with the farmer and 
Soil Conservation Service (Operations) on an investigational 
basis to determine the problem and remedial measures needed. 
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The first recommendation was that the entire area be 
planted to Hubam clover for the improvement of soil struc- 
ture and internal drainage, and to assist in utilizing a large 
amount of excessive soil water that had been applied through 
irrigation. The cover crop, after maturity, was to be rolled 
down with a stalk cutter or mowed to form a mulch on the 
soil surface. The mulch cover would lower soil temperatures 
and prevent excessive evaporation resulting from high sum- 
mertime temperatures that are common to the area. Soil 
temperatures on unmulched land one inch below the soil sur- 
face were recorded as high as 156F during the month of 
July, 1950. 

The citrus trees were spaced 25 x 30 ft. They were young, 
with undeveloped root systems and required small quantities 
of water at this age. With the rough topography and lack of 
proper land preparation, it was physically impossible to con- 
trol the application and distribution of water; consequently 
excessive amounts of water were applied at each irrigation. 
All canals were concrete lined, and water was delivered to 
different points on the land by underground concrete pipe. 
These factors eliminated the seepage hazard common to open 
ditches. 

By digging a number of 4-in-diameter observation walls, it 
was found that the average depth to the water table was 
4.2 ft in the 50-acre grove and less than 3 ft in certain areas 
below contour 98. 

A soil profile survey (3) was made following a grid pat- 
tern in order that the barrier areas, if present, could be 
delineated. The survey indicated that heavy clay was present 
at depths ranging from 5 to 6 ft below contour 98. The high 
areas above contours 100 and 101, as shown on the map in 
Fig. 1, appeared to be free of excessive quantities of salt in 
the topsoil and the subsoil indicated good permeability to a 


depth of 12 ft. 
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Fig. 2 Soil profile permeagraphs. Core No. 2—75 ft west of piezometer 
No. 16 (center of field). Core No. 3—75 ft north of piezometer No. 28 
(corner of field). Core No. 4—200 ft west of piezometer No. 16 (center 
of field) 
INDEX TO PERMEABILITY 
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The main tile drain was installed as shown on the map in 
Fig. 1. The soil profile survey and laboratory permeability 
studies were used to determine the depth at which the tile 
should be placed in order to keep it in permeable material as 
much as possible. Concrete pipe of 12-in diameter and 3 ft in 
length, was used for tile joints. The tile line was graded 0.1 ft 
per 100 ft and the effluent was discharged by gravity in a 
drainage ditch located north of the Martin farm. The depth 
of the draintile varied from 5 to 11 ft. Due to shallow drain 
ditches at many locations where tile lines are installed, it is 
often necessary to use a sump with an automatic electric 
pump for lifting drainage water to surface drain ditch levels. 

To study the problem further and to compile data for 
designing the lateral lines into the tile, undisturbed soil cores 
4-in diameter were taken in the problem areas to a depth of 
10 ft with a soil-sampling machine (5, 6). This added refine- 
ment to the soil survey was necessary in order that permeabil- 
ities for the soil profiles could be determined. The soil cores 
were cut in 1-ft sections and permeability determinations were 
made by techniques (1, 12) previously developed at this sta- 
tion. Three of the resulting permeagraphs are shown in Fig. 2. 
With present methods now available for field use, it is pos- 
sible to run permeability on undisturbed soil cores ranging up 
to 4ft in length. By inserting piezometer tubes along one 
side of the 4-ft soil sample at different intervals and attaching 
them to glass manometer tubes, it is possible to locate accu- 
rately the presence of clay lense and barrier sections in the 
soil profile. 

Piezometers (2, 4, 8, 9) were installed 400 ft apart in a 
grid system over the entire area, in order that the water-table 
fluctuations could be observed. It was later found that more 
piezometers were needed at somewhat closer intervals. Addi- 
tional units were driven and batteries of four piezometers 
were set at different depths and installed at different loca- 
tions. Although a regional water table is present in many 
areas through the Valley, deep piezometers did not indicate 
that it was affecting the shallow ground water table at this 
location. Observation wells were dug on adjacent farms that 
were at lower elevations than the Martin farmland. Water- 
table levels on the adjacent areas were found to be well below 
those of the problem areas under study. This indicated that 
the source of trouble was localized and probably resulting 
from excessive application of irrigation water. 

Straddle piezometers were driven at 121, 25, 50, 100, 200, 
300, and 400-ft intervals perpendicular to the main tile line 
to check the gradient or drawdown of the water table as in- 
fluenced by the subsurface drainage system. Although the tile 
has not been installed a sufficient length of time to draw any 
definite conclusions as to its over-all effectiveness, the draw- 
down curves do look promising. There seems to be a rather 
close correlation between the subsoil permeabilities as deter- 
mined from the undisturbed soil samples and the surrounding 
area influenced by the tile drain. Additional studies will be 
necessary in this area, however, before attempting to use a 
tile-spacing formula (3, 7, 11) similar to that which has been 
developed in other areas. 

Tile-effluent measurements and _ salt-concentration checks 
have been taken at intervals betweens irrigation and rainfall 
cycles. The flow averaged approximately 30 gpm during 1950, 
with a minimum of 10 gpm in February and a maximum of 
55 gpm in August following heavy applications of irrigation 
water. Total soluble salts of the effluent have varied from 9600 
to 18,400 ppm, with an average boron content of 5.52 ppm. 

Studies conducted during 1950 rather definitely indicate 
that the main source of trouble is the continued application of 
excessive amounts of irrigation water. Physical control for 
obtaining a uniform application of water is not possible due 
to the absence of a properly designed irrigation system. Since 
there is no possible way of changing the present irrigation 
system because of the permanency of the citrus trees, sprinkler 
irrigation with an agronomic program of permanent grass and 
legume sod culture is recommended. The quantity and rate of 
water application can be controlled on the steeper slopes if 
this method of irrigation is used. Additional salinity trouble 
has been anticipated on the east side below contour 99. As a 
result, the next lateral tile line has been recommended to be 
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installed starting near Mile 3 Road on the west side and 
following approximately contour 99. Soil permeability along 
this location has been found comparable to that shown for 
Core 4, Fig. 2(C); however, soil profile logs taken below this 
location show soil permeability comparable to Core 3, Fig. 
2(B). This points out the necessity for permeability determi- 
nations before tile installations are made. This would min- 
imize the possibility of a saline area developing with a high 
water table below contour 99. 

The preceding discussion on the Martin drainage project 
has been presented as an illustration of the approach, pro- 
cedures and partial results obtained so far in drainage studies 
conducted by cooperative research in the Lower Rio Grande 
Valley. It indicates the importance and necessity of a thorough 
investigation of the problem at hand before the design and 
installation of remedial measures. Many miles of draintile 
have been installed by rule-of-thumb methods or surface ap- 
pearance with little thought given to the soil-profile character- 
istics as they affect the movement of water. Some of these 
installations have been successful, but many have been costly 
failures. It is believed that a large portion of the farmlands 
in the Valley can be prevented from reaching the point of 
requiring reclamation practices if proper irrig ation manage- 
ment and good agronomic programs are instituted and main- 
tained. Some of the local lands have reached a critical stage, 
however, and will require subsurface drainage before reclama- 
tion can be started and carried to completion. Leaching or 
flushing of saline salts cannot be successfully accomplished 
unless an outlet for the leachate is made available. 

It should be stated again that problems involving irriga- 
ton and drainage are so closely related that it is practically 
impossible to separate them for analytical purposes. This 
fact should emphasize the necessity of obtaining and main- 
taining a favorable balance in plant-soil-water relationships in 
the irrigated areas. If irrigated agriculture is to be permanent 
in the Lower Rio Grande Valley or any other part of the 
nation, this balanced relationship will have to be maintained 

The following suggestions are made as possible preventive and 
relief measures for localized drainage and salinity problems 

1 Proper land preparation for a uniform distribution of 
irrigation water. 

2 Install and maintain a properly designed irrigation 
system based on plant needs, topography and soil character- 
istics. 

3 Plan and maintain a good agronomic program for the 
maintenance and improvement of soil productivity. 

4 Installation and maintenance of adequate  surface- 
drainage systems for the removal of surplus surface and sub- 
surface drainage waters. 

5 Where the reclamation or improvement of soil pro- 
ductivity cannot be accomplished by use of good irrigation 
management and agronomic practices, subsurface tile drains 
should be installed as a relief measure under the supervision 
of trained technicians. 


SUMMARY 


The unwise use of irrigation water and lack of an ade- 
quately coordinated agronomic program have contributed to a 
serious drainage problem in many irrigated sections of the 
Lower Rio Grande Valley of Texas. This situation is causing 
an increasing demand for information on the reclamation and 
drainage of saline soils. 

A cooperative program of research in irrigation and drain- 
age has been developed and initiated in the Lower Rio Grande 
Valley. There were two major objectives outlined for the 
drainage program. The first objective was to determine the 
nature and magnitude of the problem, and the second one was 
to determine the most effective and economical methods 
whereby the problem could be reduced or eliminated. 

Factors that have contributed to the present problem have 
been presented. An illustration of the approach, procedures 
and research results obtained to date were given for an indi 
vidual farm drainage study that is being conducted on a 
cooperative basis. The problem was defined through field and 
laboratory studies, and remedial measures were recommended 
to the owner. (Continued on page 673) 
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Trade Catalogs an Integral Part of Engineers’ Library 


By Nancy Iran Phillips 


TECHNICAL library in which books, trade catalogs, 
periodicals, patents, and reports are organized under 
one classification system has recently been completed 

for the advanced engineering department at the McCormick 
Works of International Harvester Co, Planned for efficient 
and useful presentation of information to engineers, designers, 
draftsmen, and purchasing agents, the entire collection is 
classified by the Dewey Decimal System. 

The largest portion of the collection is composed of trade 
catalogs which present manufacturers’ specifications for a 
multitude of machine components. It was found necessary to 
expand the 621.8 machine design and power transmission divi- 
sion of the decimal classification for a more orderly arrange- 
ment of the diversified material. The 621.2 hydraulic engi- 

The author: Miss NaNcy IRAN PHiLLips was until recently librarian 


in Mr. Raney’s department and directed the library 
scribed in this article 


development de 


Eprror’s Nott 
AGRICULTURAL 


This article was made available tor publication in 
ENGINEERING through the courtesy of Russell R. Raney, 
chief engineer, advanced engineering dept., McCormick Works, Inter 
national Harvester Co., 2919 South Western Ave., Chicago 8, Ill. It 
will doubtless prove of interest to other engineers faced with the prob- 
lem of maintaining a file of trade catalogs in their libraries. Mr. Raney 
has kindly consented to supply, on request, copies of the classification 
and subject heading lists used in cataloging the library's trade catalogs 

Since this article was written, there has been a change in the organ- 
ization of the library described. There has been set up in Mr. Raney's 
department a committee to assume complete responsibility for the oper- 
ation of the library. This committee 


photographer, three eng staff 


consists of the engineering staff 


incerme members, a senior engineer as 


and a secretary to carry on the business and 


correspondence of the library 


hairman of the committee, 


The secretary and photographer are permanent members of the com 
mittee. The photographer is charged with the responsibility of filing in 
the library all still pictures and a resume of each motion picture film 
which he has stored in a fireproof vault. The three engineering staff 
members do the classifying of the materials and carry on the daily 
functions of the library. They are replaced every three months while 
the chairman serves for a period of 6 months. This rotation is to give 
all department members a thorough understanding of the library, the 
material in it, and how it operates. To date this system has worked 
satisfactorily 

The library is combined with a conference room, both of which are 
shown in the accompanying illustrations. The library has its own bulle 
tin board which posts notices of additions of important new material 
The most recent editions of periodicals are displayed in a magazine 
rack, while back issues are stored on the lower levels of book shelves 


neering division was also revised to provide for special hy- 
draulic components related to the farm implement design 
carried on by members of the department. 

These expansions together with the recent 15th Edition, 
Standard D.C. expansion of classes 660-679 provided a means 
for arranging the trade catalogs in proximity with books, 
patents, and other periodicals on related subjects. 

In this special library which caters to designers of farm 
implements, the agronomy and other agriculture sections of 
the 14th Edition of D.C. were well suited to the plan. Patents, 
advertising literature, and textbooks on the subject of farm 
wagons, for instance, may all be found within a small area 
of the library. 

The actual expansion and cataloging of the trade publica- 
tions was undertaken only after much research on the subject. 
Engineering libraries large and small throughout the United 
States and England were studied, and many companies gen- 
erously offered their assistance in explaining their own systems. 

During a year of research it was discovered that few 
libraries have ever tried to classify trade catalogs by more 
than a company name, alphabetical arrangement. 

It was felt that with this library, greater progress would be 
made in designing if engineers were led to a variety of related 
material, rather than continuing reference to one particular 
company merely because of familiarity. 

A dictionary catalog with terse abstracts was one means of 
providing this expanding view for the engineers. Subject head- 
ings for such a catalog were not available in any of the stand- 
ard references. This is where engineers themselves had an 
opportunity to share in the planning of the library. Before 
any classification or cataloging had commenced, each member 
of the engineering staff was asked to list possible subject 
headings for each of 20 publications, the collection having 
been divided equally among the department members. They 
were asked to list on the back of an index card the headings 
under which they might look to again find a particular catalog. 

On the front of the card was listed the name of the com- 
pany, its address, the title of the catalog, the number of the 
catalog, or its date of publication, and the fact that it was 
copyrighted or not. A key number was also given the publi- 
cation and placed on the card. The catalogs were arranged 
in alphabetical order by company, and then given numbers 
based on the alphabet, and the order of the catalog within the 
letter range. This enabled the engineers to find the catalogs- 
during the classification. 


Views of the library and conference room of the advanced engineering department at the McCormick Works, International Harvester Co 
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It was then possible, in most instances, to make the classi- 
fication on the basis of the information on the card, rather 
than requiring constant reference to the catalogs themselves. 
In this way the catalogs were placed in the proper divisions 
on the basis of where the engineers expected to find them. 

The subject headings, too, had the advantage of being the 
very word groups which the engineers would use in looking 
for the publications. However, it was realized that typing 
cards for each of their many phrases for one publication 
would be an impossible task. So the dictionary catalog was 
based on 200 decimal class titles into which the catalogs had 
been placed. The many varied subject headings all lead the 
users to the actual card filed in one of the 200 classes. 

It was decided early in the organizational thinking that 
Library of Congress cards should be used wherever possible. 

It was found that these were useful for textbooks only. They 
‘ae are used, with the suggested D.C. classifications, and the L.C. 
g subject headings. These have been correlated with the other 
subject headings. 
Patents indexed are mostly concerned with farm imple- 
ments, and are easily and logically placed in the 630 division 
a of Dewey. The catalog cards for patents are typed on blue 
cards. Each of them uses the title assigned by the U.S. Patent 
office as its main subject heading. Following this information, 
and the Dewey number in the upper left-hand corner, is the 
patent number, the date issued, the name of the inventor, and 
the company for which he is assigner. A quotation from the 
patent itself illustrating one feature of the machine is also 
included. The subject headings include the patent name, the 
patent number, the inventor's name, and the company, as 
y well as the name of the Dewey Decimal class in which it is 
he placed. 


INFORMATION ON CARDS FOR TRADE CATALOGS 


The catalog cards for the trade catalogs are typed on 
salmon cards, and contain the following information. The 
é decimal class number, the name of the company — typed in 
a red in lieu of bold face type. If the catalog concerns the 
ca product of a division of a larger company, it is the name of 
the parent organization which ts typed in red. Below the com- 
pany name is the title of the catalog, the name of the pub- 
lisher, i.e., the company selling the product. Here the fact 
+ that a division of the company produces the product is made 
% apparent. The address is also listed, and the name of any 
representative or distributor. The number of the catalog and 
the date issued or received by the department is recorded, as 
well as the fact that the publication is copyrighted and con- 
tains engineering data, tables, etc. Listed below are the subject 
headings, including one for the main heading typed in red on 
each card. (This is to avoid neglecting it in revision work. ) 
Again the parent organization and the division are used as 
two subject heading possibilities. Other headings deal with 
the subject matter itself. There is no attempt to use the title 
i of the catalog as a heading. 

Reports are handled in much the same way as patents. 
These cards are buff colored. Book cards are white, as are 
the L.C. cards which are used for most of them. 

Because of the great variety of bindings used for trade 
catalogs, it was necessary to use pamphlet boxes for shelving 
them. However, another measure was taken to provide better 
organization of material for engineers. Where it was possible 
to bind the catalog in a fiberboard binder, this was done, but 
in so doing catalogs of one company or several companies 
dealing with the same subject matter were bound together, so 
the engineer has with him all of the trade catalogs on one 
subject at one time. 

Sometimes, of course, this was not possible. Several of the 
catalogs are bound volumes not adaptable to further binding. 
The reader knows, however, that he does not have all of the 
information because the name of the companies represented 
in each binder is recorded on the book card of each binder. 
These book cards serve this purpose, as well as that of in- 
forming each member of the department of the exact location 
of the binder. When the book is in use, the name of the 
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engineer using it is recorded on the card su that it may be 
referred to by consulting with him. 

Members of the staff are not asked to return books to the 
shelves. This is taken care of by the librarian. 


Drainage of Irrigated Lands in Lower 
Rio Grande Valley 


(Continued from page 671) 


Recommended preventive and relief measures for localized 
drainage and salinity problems were listed. These measures 
emphasized the necessity of obtaining and maintaining a 
favorable balance in plant-soil-water relationships in irrigated 
agriculture. 
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Installing Ground Wa 


Utilization of Human Resources 


I WOULD say that the engineering mind in business means 
application of the same orderly procedures, the same 
honesty of purpose, the same respect for truth and facts that 
are the very foundation of the scientific and the engineering 
world. Or, as the Bible puts it, “Ye shall know the truth and 
the truth will make you free.” 

Then what is the answer? It seems to me that more etfec- 
tive utilization of our human resources deservzs at least as 
much attention as the utilization of our material resources has 
been receiving during the past fifty years. 

We spend time and money in our colleges training our 
youngsters in various professions, but we do little or nothing 
in preparing them to use this newly acquired knowledge 
effectively to their own and to society's best interest. We leave 
this almost entirely to chance. Would it not be wonderful if, 
for instance, every young engineer graduating from a school 
were trained not only to evaluate the assets he has acquired 
there in terms of their application to his potential jobs, but 
also in terms of their use in his being a more effective mem- 
ber of society and a better citizen of his country? 

It seems to me that much too often we are wastefully in- 


effective because we ignore the simple and the obvious.—Col. 
John Slezak in Midwest Engineer for October, 1951 
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Threshability of Ladino Clover as Affected by Moisture 


By D. R. Long 


ASSOCIATE MEMBER ASAE 


N THRESHING experimental plots of forage, it is im- 
portant that all samples of a test be equally threshed. 
Not only is equal threshing necessary but harvesting and 

processing techniques should be the. same for all samples 
within a test. Equal threshing is not possible unless the 
moisture content of all samples in the test remains constant 
throughout the threshing process. Since the relative humidity 
of the air affects the per cent of seed obtained from threshing, 
measures should be taken to insure the same moisture content 
of all samples within a test. Tests on the moisture equili- 
brium, and the effect of moisture on the threshability of 
Ladino clover were conducted by the agricultural engineering 
department of the Oregon Agricultural Experiment Station. 

Threshability may be defined as the ease with which seed 
is separated from the florets. As will be noted from Fig. 2 
there is an inverse relationship between the moisture content 
of the sample being threshed and the per cent of seed obtained. 
A sample of high moisture content results in low threshability 
whereas the reverse is true for one of low moisture content. 

To determine the proper conditioning procedure for Ladino 
clover, a moisture equilibrium curve was required. These 
moisture equilibrium studies were patterned after basic re- 
search work accomplished by C. Ivan Branton, fiber flax 
division, Bureau of Plant Industry, Soils, and Agricultural 
Engineering, USDA, at Corvallis, Ore., and Frank J. Zink, 
agricultural engineering department, Kansas State College, 
Manhattan. Mr. Branton’s (unpublished ) studies on moisture 
equilibrium of fiber flax were conducted at 80 F and 140 F. 
Mr. Zink’s* work on U.S. No. 1 red clover was conducted at 
80 F and 84 F. 

In determining the moisture equilibrium of Ladino clover, 
samples were prepared and placed in small aluminum baskets. 
Each basket was assigned to an airtight moisture can. The 
samples, in their respective baskets, were placed along with 
the airtight moisture cans in an experimental drier-conditioner 
and the conditioner set to maintain a dry-bulb temperature of 
100 F. The operator, by varying the intake of outside air, and 
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Fig.1 In order that samples of Ladino clover could be threshed at a 
desired per cent moisture content, a moisture equilibrium curve was 
needed 


the wet-bulb temperature, maintained an atmosphere of de- 
sired relative humidity within the conditioner. 

At the end of a 6-hr conditioning period, samples and 
moisture cans were removed from the conditioner. The sample 
in the basket was placed quickly in the moisture can, sealed, 
and weighed with a 1000-gr analytical balance. Samples were 
then subjected to a temperature of 205F for 40hr, in a 
Scientific Laboratory's heat oven. Samples were again weighed. 
This procedure was followed in bringing samples to their 
equilibrium moisture content at relative humidities of 24.5, 40, 
50, 60, 70, and 80 per cent. Five samples each were condi- 
tioned at these relative humidities and an average moisture 
content determined for each of the above humidities. A mois- 
ture equilibrium curve was plotted from the data obtained 
from these tests and the correct conditioning procedures for 
samples to be threshed were determined from this moisture 
equilibrium curve (Fig. 1). 

Material to be threshed which consisted of approximate 
yard square samples of Ladino clover were conditioned for 
6 hr at 9.5, 20, 29, 39.5, 56, 68, 75, and 80.5 per cent relative 
humidity with a dry-bulb temperature of 100 F. While the 
samples were being conditioned, some of the air from the 
conditioning chamber of the drier was by-passed into a 29-gal 
can. Small strips of rubber were cemented to the under side 
of the lid and when in place effected an airtight container. 
After conditioning, samples were quickly placed in the air- 
tight can which held the samples under the same condition as 
existed in the drier. Threshing immediately followed condi- 
tioning. Precautionary measures were taken to thresh each 
sample equally and thus minimize threshing error. 

Yard square samples of Ladino clover, replicated three 
times, were conditioned to moisture contents (dry basis) of 
18, 16, 14, 12, 10, 9, 8, and 6 per cent. Each sample was 
threshed three times and the threshings designated by run 1, 
2, and 3. The seed obtained from three runs was assumed to 
be 100 per cent of the total threshable seed in the clover heads. 

The seed obtained from the threshing of conditioned sam- 
ples was first cleaned with a Bates aspirator to remove chaft 
and foreign matter, and then recleaned with a Dakota blower 
to separate fine chaff and lightweight material from the seed. 
Clean seed was then weighed with an analytical balance. 
Complete data were recorded and analyzed statistically by Dr. 
J. C. R. Li, biometrician for the Oregon station. From the 
data obtained on these tests, a threshability curve was deter- 
mined as shown in Fig. 2. 


DISCUSSION 


All samples in the test were (Continued on page 676) 


THRESHABILITY CURVE 
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Fig. 2 The above curve shows that as the moisture increased from 10 
to 18 per cent, the threshability decreased, but as the moisture decreased 
from 9 to 6 per cent, the threshability was not significantly affected 
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Simplifying Poultry Ventilation with Mathematics 
By Myron G. Cropsey 


MeMBER ASAE 


N THE Northwest, winters are mild with very high rela- 
tive humidities. It is common during a foggy period to 
have nearly 100 per cent relative humidity for a week at 

at a time. During such periods there is considerable wet litter, 
and it is very difficult during average winter weather to main- 
tain dry litter. Usually relative humidity averages over 90 per 
cent for December, January, and February. 

Ventilation has been tried in the past and has not been 
successful either due to insufficient insulation or improper 
ventilation. Several other methods have been tried, such as 
heating floors either by hot water or hot air, but these have 
not been widely accepted due to the first cost, and many times 
to operating costs. 

This paper presents a mathematical analysis of the venti- 
lation problem showing that with sufficient insulation it is 
theoretically possible to secure dry litter by ventilation even 
in the Northwest. Practically this was proved in an experi- 
ment conducted during the winter of 1950-51 at Oregon State 
College. 

It can be assumed that in the Northwest the most difficult 
atmospheric condition is 40 F and 100 per cent relative humid- 
ity. The problem is to secure the lowest relative humidity by 
the optimum conditions of ventilation. If one can calculate 
the relative humidity by the solution of a formula without 
reference to a set of tables or charts, and then differentiate 
this formula with respect to the number of air changes per 
hour, and equate the differentiated formula to zero, one can 
secure the conditions of either maximum or minimum relative 
humidity. The problem is, first, to obtain a formula for the 
relative humidity, and, second, to differentiate this formula 
with respect to the number of air changes per hour. Then 
equate the formula to zero and solve for the conditions of 
minimum relative humidity. If this relative humidity is less 
than an accepted maximum, then dry litter should result. It 
generally has been stated that a relative humidity less than 80 
per cent is necessary. This formula, of course, does not take 
into account condensation below the dew point. The formula 
for relative humidity is 


RH = ¢,/e, ; ‘ * . g 5 ‘ 2 i {1} 


where e, and e, are, respectively, vapor pressure at the dry- 
bulb temperature and vapor pressure at saturation of the dry- 
bulb temperature. 

First, solve for vapor pressure at the dry-bulb temperature. 
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Fig. 1 Relative humidity versus air changes per hour tor a poultry house, 
for 125 birds, 20x20 ft by 8 ft high, with various thicknesses of insulation 


This can be secured from the formula for specific humidity in 
terms of vapor pressure pr = wR [t + 460}, if R = 0.753 
for dry air, if pressure is in inches of mercury, and R = 1.21 
for water vapor, if pressure is in inches of mercury. 

Specific humidity is the weight of water vapor divided by 
weight of dry air of a mixture, and the formula for specific 
humidity is 

&; B et 
WW" : - 
0.753 (¢ + 460) 


0.622 e,/(B — e,) (pounds ) 


1.21 (t + 460) 


where B = atmospheric pressure. (All pressures in the above 
formula are in inches of mercury.) The partial pressure due to 
water vapor is then 


e, = BW/(0.622 + W) (inches of mercury ) 


BW (0.492) 
: —~ (pounds per square inch) . {2} 
(0.622 +- W) 


or e&; 


The next step is to secure the specific humidity or the 
weight of water vapor in a mixture divided by the weight of 
dry air. For a poultry house this would be W= weight of 
water in mixture of outside air added per hour -+- weight of 
water vapor added by poultry per hour ~ weight of dry air 
added to the poultry house per hour. 

If N = equal number of air changes per hour, V = vol- 
ume in cubic feet, D,, = weight of water vapor per cubic 
foot of mixture at 40 F and 100 per cent relative humidity, 
and D, = weight of dry air per cubic foot at 40F per hr, 
then W = (NVD,, + water added per hour by poultry) + 
NVD,,. 

Water added per hour by poultry equals 17 C/1043*, 
which includes both water from respiration and droppings. 
The factor 1043 is the latent heat of evaporation at body 
temperature of the chickens, and C is the number of chickens. 


Ti OP ee iiss 


Substituting the above equation in equation [2] 
NVD,, + (17 C/1043) 
—. wa 
NVD,, + (17 C/1043 ) 
~aet ‘NVD,~ <= 


B (0.492) 


e - 


0.622 +4 


NVD,, + (17 C/1043) 
e, = B(0.192) —- - » £33 
0.622 NVD, + NVD, + (17 C/1043) 
(The factor 17 C/1043 in the denominator will not affect the 
final answer to any extent if omitted. ) 


For air at 40 F and 100 per cent relative humidity in equa- 
tion [3], we have 


é, = B (0.492) (0.0082 + C (0.326)/NV ) 
and for B = 30in 
e, = 14.75 (0.0082 + C (0.326)/NV) (lbs persqin) . [4] 


We can now solve for vapor pressure at saturation. Let 
e, = K, + Kz, At+ Ks (At)? +... . The first three terms 


*Sammet, L. L. and Barre, H. J.: Air Flow in Poultry House Ven 
tilation—A Theoretical Analysis. AGRICULTURAL ENGINEERING, vol 
30:332 (July, 1949). 
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would be sufficiently For a At above 40F, 


would be 


accurate. 


e 0.1217 + (0.0048) Af + 0.000095 (Ar)? 


The total heat produced by a hen is about 60 Btu per hr, 
and 17 Btu is to be used for vaporizing water which leaves 
43 Btu as sensible heat*. 

The heat lost by ventilation from the exchange of air is 
At NV (0.241)/12.69. This does not take into account spe- 
cific heat of water vapor which is small at 40 F. 
is AtSU, 
average ) 


The heat lost by conduction through the wall 
where U = coefficient of heat transfer (weighted 
and S = square feet of surface. 


13C 43 
AS 
NV (0.24 


12.69) + SU NV (0.0191) 


13C (0.0048 ) 
SU + NV (0.0191) 
0.000095 (44C )- 


SU + NV (0.0191 )* 


Substituting in equation [1] inside relative humidity, when 
outside it is 100 per cent at 40 F, is then 


é 14.75 (0.0082 


C (0.326)/NV ) 
e, 13C (0.0048 0.000095 (43C )2 
0.1217 4 : {6} 


(SU + NV 0.0191) (SU + NV 0.0191)? : 


This formula is accurate to about 
temperature differential. 


1 per cent for about 15 F 


One now has a formula for inside relative humidity with 
incoming air at 100 per cent relative humidity and 40 F. This 
formula can also be made for any other set of conditions 
necessary. If the number of chickens is known, also air 
changes per hour, cubic volume, square feet of surface, and 
coethcient of heat transfer, the relative humidity can be found. 


If the constant 14.75 and 0.0082 in the numerator are mul- 
tiplied, the product ts 0.1209, which may be considered for 
practical purposes the same as 0.1217 the first term in the de- 
nominator. Differentiating relative humidity with respect to 
N (the number of air changes per hour), one of the roots ts 
(SU + NV 0.0191). By equating this to zero to determine 
the point of minimum relative humidity, one gets the following 
formula which represents the number of air changes to secure 
the minimum relative humidity: 


N SU/V (0.0191) . ; ee es 

This formula is very simple and gives the number of air 
changes per hour to secure the lowest relative humidity. While 
it gives the point of ventilation which will give the lowest rel- 
ative humidity for any one set of conditions, this resulting 
relative humidity may not be low enough, and it is necessary 
to use formula {6} to determine the relative humidity. By the 
proper use of these two formulas, the proper conditions for 
dry litter can be secured (Fig. 1). Practically an over-all co- 
ethicient of heat transfer of at least 0.10 is necessary to secure 
dry litter by the use of insulation and ventilation in western 
Oregon. Many times this would be rather expensive and the 
proper degree of ventilation can be used as an assisting factor 
to another method when less insulation is used. Experiments 
conducted during the winter of 1950-51 resulted in dry litter 
with sufficient insulation and the proper amount of ventilation 
as calculated by this formula. A check pen of the same size 
required five changes of litter. 

These two formulas can be adapted to other temperatures 
and humidities by changing some of the constants. At very 
low temperatures, 10 F and below, the air becomes saturated 
with only small quantities of water; consequently, a tempera- 
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ture rise of 10 to 15 F will not produce relative humidities be- 
low 100 per cent by ventilation alone. 

These formulas are not applicable to dairy cows because 
the rate of heat given off by them changes rapidly with the 
changes in temperature. It is assumed in these formulas that 
the rate of heat production does not change with tempera- 
tures, which for practical purposes is true for chickens. 

Due to other factors in the differentiated formula for rela- 
tive humidity, the answer given by formula [7] is slightly on 
the side of less ventilation. Usually this amount is small. 


Threshability of Ladino Clover 


(Continued from page 674) 


handled equally to insure comparable results. In threshing, 
each sample was handled the same. The operation of the 
threshing machine was the same for each sample. 

It was shown in the test results that a decrease in mois- 
ture content from 18 to 10 per cent, increased the amount of 
seed obtained significantly. And from the analysis by Li, it 
may be concluded that as the moisture increased from 10 to 
18 per cent, the threshability decreased, but as the moisture 
decreased from 9 to 6 per cent, the threshability was not 
significantly affected. This indicates the necessity for equal 
conditioning of all samples to be threshed. Results obtained 
from threshing experimental tests of Ladino clover. are of 
little value in comparing one with another statistically, unless 
all samples have been threshed at the same moisture content. 

The test results also show that the seed obtained from the 
tirst threshing of a high-moisture-content sample will be low 
and the subsequent runs will be high. The reverse is true for 
the low-moisture samples in which the seed obtained from the 
first threshing will be high and the subsequent runs will be 
low. The data also show that the amount of seed obtained 
from the first of three threshings of a sample at 6 per cent 
moisture content (dry basis) is greater than the seed obtained 
from all three threshings of a sample at 18 per cent moisture 
content (dry basis). This is important, not only from an 
experimental viewpoint but also as a reminder to commercial 
operators that Ladino clover must be threshed when the 
forage is at its lowest field moisture content. Ladino clover 
must be threshed when at a low moisture content to obtain a 
maximum amount of seed. 


CONCLUSIONS 


1 It is important that methods and techniques for han- 


dling samples of forage plots be handled the same for all tests. 


2 Threshability tests on Ladino clover show conclusively 


the effect of moisture on the per cent of seed threshed. 


3 More seed can be threshed from a low-moisture-content 
sample than one of high moisture content. 


1 In statistically comparing the threshing results of ex- 
perimental forage plot samples the moisture content must be 
the same for all samples within a test. 


5 Equal threshing techniques and methods must be con- 
ducted on comparable samples between various branch experi- 
ment stations. In statistically comparing the yield from the 
same crop between branch stations, it is necessary that the 
conditioning of these samples be equal. 


Understanding Our System 


2 iS only through meeting face to face and exchanging 
views with others that we can really understand how goods 
are produced and distributed, how funds are secured for build- 


ing and carrying on industry, how adequate profits benefit 
everyone connected with the business which creates them, how 
the whole economic system of this great free country works. 
Most of all, it is to the advantage of everyone — not just a 
few —that we continue under a system which made this 
country — where more people have more things than any 
others in the world. Let's all get busy improving the system 
we have. We do not destroy a house simply because the roof 
leaks. L. J. Fletcher, vice-president, Caterpillar Tractor Co., 
before the California Farm Equipment Dealers Assn. 
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A Study of Absolute Humidity Conditions in the 
Gulf Coast Rice Area 


By Harold A. Kramer 


MEMBER ASAE 


HE absolute humidity of the atmosphere is of vital 

interest to those engaged in crop drying as there is, for 

each crop, an atmospheric condition above which it be- 
comes impractical to remove excess moisture by forced circu- 
lation of atmospheric air alone. The addition of supplemental 
heat may then become desirable. 

These conditions are now being studied in extensive basic 
research conducted by the U.S. Department of Agriculture on 
“rate of drying.” This work, when completed, will provide a 
mathematical formula for calculating the rate of moisture 
loss from a crop when it is exposed to any given atmospheric 
conditions. The basic theory of this work has been published 
in AGRICULTURAL ENGINEERING (1)* and perhaps in other 
literature. 

The formula will be particularly useful in the bulk or bin 
drying of rice. Assume a steel bin, with perforated floor, con- 
taining a known volume of rice of known uniform moisture 
content. Using drying air of a given quantity, temperature, 
and water content, it will be possible by use of the formula to 
predict with accuracy the time required to dry any portion of 
the rice to a desired moisture. If time is the critical factor, 
and quantity of air is relatively fixed by blower capacity, then 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Houston, Tex., June, 1951, as a 
contribution of the Farm Structures Division 

The Haroip A. Kramer, formerly agricultural engineer, 
izricultural engineering divisions, U.S. Department of Agriculture 


author 


*Numbers in parentheses refer to the appended references. 


TABLE I. Monthly Mean Absolute Humidities and Deviations from the Mean 
Observed at Crowley, Louisiana, 1910-1926, Inclusive 


Absolute Humidity in One Standard Deviation 
Time of Grains Water Vapor per in Grains Water Vapor 


Month Observation Pound Dry Air per Pound Dry Air 


January 50.75 27023 
30.82 26.18 
56.28 2he56 


51.69 23.200 
57 oli 23290 
60.09 2ie79 


61.13 
62.70 
66.51 


77226 
75012 
79092 


96.76 
89.55 
9b.6b 


120.31 
116.72 
120.67 


133.80 
133.15 
130.92 


135-52 
136.24 
133.23 


116.96 
LS ehk 
117.34 


909 
ez? 
67 ek 


61.07 
58.26 
64.20 


51.26 
55036 
57015 


aoM, 
noon 
PoMe 
February Ame 
noon 
Pelle 


the required air temperature and/or humidity can be calculated 

Experience and preliminary research in developing the 
drying-rate formula have shown that in the Gulf Coast Area 
atmospheric air alone is not a satisfactory drying medium for 
rice. Supplemental heat is required to furnish an efficient and 
dependable drying condition. The amount of supplemental . 
heat required depends largely upon the water content of the 4 
atmosphere at the time drying is performed. The purpose of 
this study is to supply such information. 

During the 19-year period, 1910 to 1928, inclusive, daily 
wet and dry-bulb temperatures were recorded, as a part of 
routine weather observations, at the Louisiana Rice Experi- 
ment Station, Crowley, La.(2). These temperatures were 
taken at approximately 6 a.m., noon, and at 6 p.m. Occa- 
sional observations were missed, but the omissions appear to 
be largely randomized and their effect on the over-all record 
should be negligible. During the period studied there were 
2547 separate observations made in the forenoon, 1891 at 
noon, and 5130 in the afternoon, or a grand total of 9568. 

Because of the effect of different dry-bulb temperatures, 
relative humidity may be misleading, especially when com- 
paring the water content of the atmosphere at several geo- 
graphic locations. For the purposes of this study all wet and 
dry-bulb readings were reduced to absolute humidity (grains 
of water vapor per pound of dry air) (3, 4). 

The following statement is taken from AGRICULTURAL 
ENGINEERING (5): ‘One of the basic concepts which has been 
contributed by statistical science is that which points out the 
meaninglessness of a simple mean in the absence of the fre- 
quency distribution from which it is derived. It need not be 
emphasized that, for agricultural purposes, simple monthly 
means of precipitation and temperature are of no great value. 
But if the mean for a given period is supplemented by some 
information about the frequency of occurrence of specific 
ranges of temperature and/or precipitation over a given more 
or less homogeneous area, some useful information is imme- 
diately forthcoming. From the frequency distributions the 
probability of occurrence of a specified precipitation amount 
and/or temperature can be computed. By the introduction of 
the time element, duration frequencies can be established and 
used in a similar way. For example, the probability of a 15- 
day drought occurring during the month of June over any rr 
specified region can be determined from the duration-frequency fe 
distribution of periods with negligible amounts of rain. This, 
then, is approaching the point at which a farmer's weather 
risk can be computed for a specified crop.’ 

The foregoing quotation applies equally well to rice dry- 
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This graph shows the mean absolute humidity for each month 
and the corresponding value for the mean plus one standard deviation 


Fig. 1 
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ing, in which statistical methods provide a means by which 
one can compute from weather records the mathematical odds 
that the atmosphere will contain a specified amount of water 
during a given period. Readers not familiar with the methods 
used in making o calculations are referred to several texts 
on the subject (6, 


In this study ae humidity data have been separately cal- 
culated for each month of the year. This was done to simpli- 
fy presentation of the data as preliminary checks showed little 
difference between results for a month and for periods of 
shorter duration, during the same month. Separate calculations 
were made for observations made in the forenoon, at noon, 
and in the afternoon. 

Table 1 shows the average water content of the atmos- 
phere and also the plus or minus variation from the average 
for the respective daily periods given during each month. The 

variations are given in terms of one standard deviation. In a 
normal curve one standard deviation each side of the mean 
includes approximately 68 per cent of the total observations. 
Consequently there are about two chances in three that the 
atmospheric water content will not exceed the mean plus or 
minus one standard deviation, at any one date. For example, 
the probabilities are about 6.25 to 1 that on any future day 
in June, the water content of the air at Crowley, La., will not 
exceed 136 grains of water vapor per pound of dry air. This 
is calculated from a mean of 119 plus one standard deviation 
of 17 grains. Two standard deviations include about 95 per 
cent of the total observations, which means that the chances 
are about 40 to 1 that, for the same date and location, the 
absolute humidity will not exceed 153 grains (mean of 119 
plus two standard deviations of 17 grains each). Thus we can 
compute to any desired risk the mathematical odds that a 
favorable absolute humidity for drying will exist during a 
specified month. 


Fig. 1 shows the mean absolute humidity for each month 
and also shows the corresponding value for the mean plus 
one standard deviation. A maximum mean of 136 grains 


occurs during August and a minimum mean of 51 grains 


occurs during January. The maximum deviation from the 
mean occurs during October and the minimum during July. 


Table 2 is reproduced in its entirety from a previous pub- 
lication (8). It provides data on average monthly dry-bulb 
temperatures, evaporation, precipitation, and wind velocity, 
which are a valuable supplement to the absolute humidity 
data in Table 1. 

The purpose of this study was to provide information on 
the average absolute humidity of the atmosphere, and the 
probability of a given variation from the average occuring at 
any desired date. Much practical use can be made of such 
data, both in developing design requirements for future dry- 
ing facilities and improvements in the use of future and ex- 
isting drying equipment. 


TABLE II. 
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The data given apply particularly to the Crowley, La. area, 
but are typical of conditions adjacent to the Gulf as far west 
as Beaumont, Tex. It is hoped that similar data will be com- 
piled by others for other rice-growing areas such as in Arkan- 
sas and California. 
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Sequel to Increased Agricultural Production 


N INCREASE in agricultural production naturally leads 
to industrial development. But it is a step-by-step process 
— little industries that eventually lead to big industries. As 
the people learn to produce more food and as surplus food 
production frees labor from the field, raw materials for small 
industries become available, along with labor to process them. 
This is a gap that needs to be closed in most of the rural 
countries. I referred to the millions of cattle I saw in Africa, 
without packing plants to process and preserve the meat, the 
hides and by-products. The people there, and in comparable 
areas, don't need large, expensive factories. They need a little 
local packing plant, a little local shoe factory, a little local 
textile mill. They don’t need vast amounts of capital from 
outside. They need to know how to use their own capital, 
their own raw materials, their own resources, to produce for 
their own vast internal markets. An American technician in 
Bolivia reports that Bolivians have asked him how they might 
profitably and safely invest a million dollars in local enter- 
prises. There is a job — an almost limitless job — for Amer- 
ican industrial engineering in the other regions of the earth_— 
Dr. Henry G. Bennett in Journal of Engineering Education 
for November, 1951. 


Thirty-three Year Average Weather Readings for the Period 1910 to 1942, Incl. 


at_the Rice Experiment Station, Crowley, Louisiana 
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Torrington Needle Bearings are available in a wide 
range of types and sizes to give dependable anti- _ 
friction performance in a wide variety of applications. 
Needle Bearings are especially suited for high 
speed rotation : f- or. oscillation: They offer high load : 
capacity, small cross-section, good retention of lubri- 7 
~eant and long service life for all radial loads. i 
You can accommodate shafts from 5/32” up— | 
retaining all. these advantages. Our engineers will ] 
be glad to help you pick the right Needle Bearing 
for your application. 
THE TORRINGTON COMPANY 


Torrington, Conn. . South Bend 21, Ind. 


District Offices and Disiributors in Principal Cities of United States 
and Canada 
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RESEARCH NOTES 


ASAE members and friends are invited to supply, for pub- 
lication under this heading, orief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and serv- 
ice organizations. This may include announcements of new proj- 
ects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA Notes on Mechanization, Tractor Rims, 
Elevator Storage, Apple Bruising, Crop Drying 


search Aids Farm Mechanization. The mechanization of agricul 
ture, aided by agricultural engineering research, has been a major factor 
in giving this nation the food and fiber it has required to take its place 
ot leadership in the world, in the opinion of the director of agricultural 
engineering research in the U.S. Department of Agriculture. The direc 
tor, Arthur W. Turner, addressed the 50th anniversary seminar of the 
Bureau of Plant Industry, Soils, and Agricultural Engineering at the 
Agricultural Research Center, October 24, on the contribution of agri 
cultural engineering research in the Department during the past halt 
century. 

“One only needs to compare the farms of today with the farms ot 
1900 to realize the role mechanization has played,’ he said. “A farmer 
today produces more in one hour than he did in two 50 years ago 
Today American farmers are using horsepower instead of horses to 
produce the record-breaking crops. There are nearly 4 million tractors 
on the farms today, and almost 90 per cent of all farms are receiving 
electric power. These advances help explain why only 16 per cent of 
our population now living on the farms, can meet the food and cloth 
ing demands of the rest of us.” 

In reporting research achievements through the years, Turner de 
scribed the role engineers had played as consultants to the USDA's 
Commodity Credit Corporation in areas where commercial storage facil- 
ities were inadequate; the plans and specifications they developed for 
low-cost farm housing, the development of a seed cotton drier now 
used in more than 5,000 gias, which has added 20 million dollars 
annually to the income of cotton growers, the development of a lint 
flue cleaner now used in some 1,500 gins, which has added 5 million 
dollars each year to »rowers’ incomes, and tests of tractor tires and 
wheels at the U.S. Tillage Machinery Laboratory, Auburn, Ala., sug 
xesting design improvements that may bring a saving of 10 per cent 
annually in fuel costs for tractor operations 

Future need for agricultural engineering research will be greater 
than ever, he predicted. There are yet many crops to be mechanized, 
and improvements to the mechanization of others further along. The 
many uses that can be made of electricity on the farm have been barely 
tapped. There is an especial need for additional engineering research 
concerned with reducing time and labor spent around farm buildings 
Production must be as efhcient in the industry of agriculture as in any 
other industry, if America is to maintain its 
world, Turner said 


strong position in the 


. . . 


Wider Tractor Rims Do Not Increase Pulling Power. The standard 
13-in-width tractor rim provides just as much pulling power for trac 
tors operating in dry sand as do wider rims, according to research find 
ings of the USDA at the Tillage Machinery Laboratory, Auburn, Ala 
Tests sponsored by a committee of the tire industry and using tractor 
tires with button-type and bar-type tread on 12, 14, 16, and 18-in 
rims showed no gain in drawbar pull or traction efficiency with the 
wider rims. Effect of rim width on tires operating in types of soil 
other than sand are currently being determined in tests at the Laboratory 

The engineers carrying out the research concluded that for the most 
drawbar pull and efficiency when operating in dry sand, the inflation 
pressure of the tires should be as low as possible without causing tire 
damage 

For the best combination of efhciency and pulling power in dry 
sand, the engineers recommend operating the tractor with tire pressure 
at 12 lb and at speeds and loads that result in very little slippage or 
less than 20 per cent slippage as measured by the engineers 

. . . 

Elevator Needs in the South. Some of the major problems attending 
the South's need of elevator storage for its increasing grain production 
are answered in a recent University of Georgia bulletin, authored by 
research engineers of the University and the U.S. Department of 
Agriculture 

After studying storage facilities in five southeastern states and com 
paring them with the more complete facilities of Illinois and Indiana, 
the engineers concluded that anyone going into the elevator business 
also should plan for a sideline such as feed milling or selling of farm 
supplies to augment his income and at the same time use labor more 
efficiently 
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Structures of reinforced concrete are common, especially for eleva 
tors with a capacity greater than 75,000 bu. Steel is generally more 
economical for elevators of less capacity, the engineers say. 

A southern elevator of 75,000 bu, constructed of reinforced con- 
crete and with necessary equipment, should cost about $1.25 for each 
bushel of capacity. The cost per bushel will run less for larger capac- 
ity elevators and more for smaller ones. 

Some modification of midwestern elevator design is necessary to 
make them adaptable to the South. The poor natural drying afforded by 
the warm and humid weather of the South would require the inclusion 
of an artificial drier in any modern southern elevator. Likewise, designs 
should include adequate truck loading and delivery facilities 


Engineers Reduce Apple Bruising. Apple bruising, which costs 
growers, packers, and distributors an estimated $10 million annually, 
can be greatly reduced with the use of improved equipment and by 
careful handling from orchard to market, in the opinion of research 
engineers of the U.S. Department of Agriculture. 

In cooperation with Michigan State College, the research men sub- 
jected apples of different sizes and varieties to vertical drops ranging 
from 1 to 24in on different types of surfaces, and applied different 
pressures to the fruit to determine the amount and size of resultant 
bruises. With this information, plus their observations of picking, 
hauling and packing operations, they are able to offer recommendations 
to improve the quality of marketed apples. Their suggestions are con- 
tained in Michigan Agricultural Experiment Station Special Bulletin 
374, “How to Reduce Apple Bruising.” 

The engineers found that use of proper equipment plus careful 
handling, without loss of time or efficiency, could result in an apple 
reaching the market with an average of only five small (5/16-in 
diameter) bruises. The current average is 20 bruises, each averagine 
more than ¥% in in diameter 

Dumping apples from a picker bucket into a field crate caused morc 
damage than any other orchard operation. The canvas bottoms of picker 
buckets are too often released at the top edge of the field crate, allow- 
ing the fruit to fall against the bottom of the crate or against other 
apples, resulting in an average of 366 bruises for every 300 apples 
However, placing the bucket near the bottom of the crate before 
loosening the canvas bottom reduced the number of bruises to 57. The 
size of each bruise was reduced about one-third 


Crop Drying Has Bright Future. Mechanical drying of most har 
vested grains and forage’ crops will eventually be a routine farm job, in 
the opinion of W. V. Hukill, USDA engineer. He told guests attend- 
ing the fiftieth anniversary seminar of the Bureau of Plant Industry, 
Soils, and Agricultural Engineering, at Beltsville, Md., October 25, 
that there has been rapid and widespread acceptance of drying, both by 
seed companies and grain elevators, and by farmers. 

Crop drying has had this rapid acceptance not because of develop 
ments of drying equipment and methods alone, but because of a com 
bination of changing conditions that permit the economical use of such 
new methods, Hukill said. The availability of electricity for power an 1 
the increased number of gasoline power plants on farms have been 
major reasons. Rapid harvesting methods with combine and corn picker 
do not allow time for natural drying that older, slower harvestiny 
processes did. Also, he said, in days of high production with fewer 
farm workers, it is imperative that we use methods of harvesting and 
safely storing farm crops that save labor and time 


There are more than 10,000 forage driers in use on farms today, 
because farmers have found this method of handling forage crops gives 
them more and higher quality forage than other methods 
harvested when it is at its nutritive best and dried in the barn with 
out running the risk of weather damage during field curing. Mechan 
ical drying also reduces the danger of fire from spontaneous combustion 


Hay can be 


Drying small grain offers similar advantages, Hukill states. Farmers 
can beat bad weather losses by harvesting early and drying the grain 
artificially to safe storage moisture content. Early harvest reduces 
from lodging and shattering, and the harvest season can be 
shortened by operating the combine in morning and evening when the 
grain is wet from dew. 

Corn drying permits harvesting in good weather which reduces field 
losses, even though the kernel moisture content is still high. Or, early 
harvested corn can be shelled at harvest time and then dried. The 
farmer with a drier also has the opportunity of growing later-maturing, 
higher-vielding hybrid varieties, relying on his drier to reduce the high 
moisture content of the corn after harvest 


losses 


The Hon. Knox T. Hutchinson, Assistant Secretary of Agriculture, 
in addressing the Washington (D.C.) Section of ASAE recently, called 
upon all agricultural engineers to bolster the defense ‘program. Our 
primary job, he said, is to make the people of this nation realize that 
food and fiber production are the basis for any success we may achieve 
in our defense efforts. 
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but more important, we want you 
to get the most out of them! 


Our job doesn’t start or end with selling screw conveyors. 
More important, our engineers work hand-in-hand with 
your research engineers to develop the type of conveyor 
screw best fitted to your individual application. 
Link-Belt conveyor screws are accurately made to 


e want to 
Conveyors... 


insure easy assembly and smooth operation. Further, these 
conveyor screws are manufactured in many types . . . each 
in a full range of diameters, gauges and pitches. They 
can be made of the metal most suited to your particular 
machine. 

Not only do these rugged elements convey — you'll 
also find them economical for elevating, digging, mixing, 
spreading and feeding applications. 

For full information, write direct or contact your near- 
est Link-Belt representative. 


HELICOID SCREW CONVEYOR FLIGHTING is mounted on a large diameter 
tube to form a single, efficient unit. Right- and left-hand flighting brings 
grain to center, where mechanical fingers move it onto elevator-conveyor. 


an ea Piss ny 
As an auger for gathering cut | 

grain back of the sickle bar, Link- 

Belt conveyor screws have become 

standard equipment on this mod- 

ern, famous-name combine. 


: 
i ar A 
eee See RF 


SCREW CONVEYORS 


LINK-BELT COMPANY: Chicago 8, Indianapolis 6, Philadelphia 40, Adanta, Houston 1 
Toronto 8, Springs (South Africa). Offices in Principal Cities. 
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Pacific Coast Section to Meet January 31 


ONE-DAY meeting of the Pacific Coast Section of ASAE at Davis, 

Calif., January 31, is one of a series of four successive agricultural 
engineering gatherings scheduled to be held there over the 7-day period 
from January 30 to February 5. 

The Third Annual California Farm Structures Conference on Janu 
ary 30 will open the series. February 1 and 2 are the dates for the 21st 
Annual Farm Machinery Conference. The 23rd Annual Rural Electric 
Conference is scheduled for February 4 and 5 

Hunt Hall on the University of California campus at Davis has been 
reserved for the daytime sessions of the Section. Registration ts to 
begin there at 9:00 a.m. 

R. Earl Storie, presiding, ts to call the first session to order at 9:30 
First on the program is to be a panel discussion on “The Why and 
How of Surface Soil Tillage.” It will be covered from the soil physics 
standpoint by Paul R. Day, assistant soil physicist; from the soil mois- 
ture standpoint by Lloyd D. Doneen, associate irrigation economist, and 
from the engineering standpoint by J. P. Fairbank, regional director, 
agricultural extension service, all of the University of California 

In a similar approach to “The Why and How of Land Clearing tor 
Range Improvement,” the why is to be covered by Lee Burchun, range 
technician, California Division of Forestry; the how, by Rudolph F 
Grah, extension specialist in forestry, and reseeding by V. P. Osterli 
and James L. Myler, University of California 

Thor W. Christiansen, chairman of the Section, will preside at its 
annual business meeting following the noon luncheon. For the after- 
papers scheduled include “A Wet Bulb Thermo- 
couple,” by S. Milton Henderson; "The Hydraulics of Pipe Lines with 
Multiple Small Outlets,” by Clarence N. Johnston, ‘Engineering Prob- 
lems in the Design of Specialty Equipment,” by Coby Lorenzen, and 

Removal of Metals from Feed Materials,” by Frederic C. Jacob and 
John B. Dobie. The speakers are all from the University of California 

Features of the dinner program in the evening will include an 
illustrated talk on “Japan and Her People” by Harry B. Walker. Ralph 
R. Parks will be master of ceremonies for the dinner and entertainment 


noon session, the 


Programs for the Section meeting and for the related conterences 
may be obtained from the division of agricultural engineering, Univer 


sity of California, Davis. 


lowa-Illinois Section in Joint Meeting 


PPROXIMATELY 120 agricultural engineers attended the 

meeting at Peoria, October 26, when the Caterpillar Tractor Co 
and the USDA Northern Regional Research Laboratory were joint hosts 
to the Iowa-Illinois Section and local sections of the ASME, SAE, ACS, 
and ASM. All arrangements and details of the meeting were under the 
direction of Frank P. Hanson, agricultural engineer, Caterpillar Trac- 
tor Co 

The program started at 1 p.m. with several optional tours through 
the new Caterpillar engine factory or through the Northern Regional 
Research Laboratory running concurrently with a theater program in- 
cluding a motion picture, “Power for Protection,’ showing application 
of equipment for gully control, pond building, terracing, etc. Included 
on this program was an illustrated lecture, “Economies of Construction 
Equipment on Farms" by M. O. Crowe, sales development division, 
Caterpillar Tractor Co. Fred R. Jolly, manager of the Company's 
community relations department, gave a brief description of the food 
handling system and facilities which enable Caterpill::> to serve over 


joint 


15,000 meals per day to its employees 

All of those present were guests of the Caterpillar Tractor Co. at 
dinner. The program started with a picture, “The 
Farmer Does the Job,” which showed the many uses for track-type 
tractors in food production. With Leonard J. Fletcher, vice-president 
of Caterpillar Tractor Co. acting as moderator, the main paper of the 
evening was read by Thomas L. Apjohn, assistant director of refining, 
Petroleum Administration for Defense, Washington, D.C., on the 
subject, “Fuels for Civilian Use in Event of War.’ Mr. Apjohn’s paper 
included an analysis of the current petroleum situation and in effect 
predicted that in event of war it is expected that, without severe bomb- 
ing, there will be sufhcient fuel available of good quality to meet the 
essential needs of the civilian economy. This address was followed by 
a panel of short papers, the first by C. G. A. Rosen, consulting engi 
neer, administrative department, Caterpillar Tractor Co., on the subject 
“Burning Petroleum Fuels in the Agricultural Internal-Combustion En 
gine in Time of War E. J. Stirniman, consultant, agricultural sales, 
was scheduled to “How Will War Fuels Influence Animal 
Power,” but as he was unable to attend the meeting, Dick Sharp took 


evening motion 


discuss 
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ASAE Meetings Calendar 


December 17-19—WINTER MEETING, The Stevens, Chicago, Il 


1I—WASHINGTON (D.C.) 
South Bldg., USDA, Washington 


January Room 6962, 


SECTION, 


29—MINNESOTA SECTION, University of 
University Farm, St. Paul 


January 


Minnesota, 


January 31—Paciric Coast Section, Hunt Hall, University 
of California, Davis, Calif 


February 4-6—SoUTHEAST 
Atlanta, Ga 


Section, Atlanta Biltmore Hotel, 


March 21—On10 Section, Ives Hall, Ohio State University, 
Columbus 


April 10 and 11—PeNNSYLVANIA SECTION, Agricultural Engi- 
neering Bldg., Pennsylvania State College, State College 


16-18—i15TH ANNUAL Hotel Muehlebach, 


Kansas City, Mo 


June MEETING, 


Note: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 


Richard Wiebe, head, motor fuels evaluation division, 
Northern Regional Research Laboratory, discussed “Emergency Fuels 
from Agricultural Residues,” and Dr. R. T. Milner, director of the 
Northern Regional Research Laboratory discussed “The Role of Alcohol 
as an Emergency Fuel.” This panel period was followed by questions 
from the floor pertaining to the general theme of “Fuels for Food 
Production in Event of War 


his place. Dr 


Hutchinson Addresses Washington Section 


HE Hon. Knox T. Hutchinson, Assistant Secretary of Agriculture, 

addressed the November 9 meeting of the Washington (D.C.) 
Section of ASAE 

Secretary Hutchinson's Machinery in 
Meeting Production Goals.” He pointed out that agricultural engineer- 
ing is a strong member of the production team in peace as well as for 
any emergency. Attention was called to the tact that this emergency is 
different from those in the past in that a high standard of living is 
being maintained along with our defense program. In spite of high 
taxes, the purchasing power of the average individual is higher than 
ever before 


subject was “Functions of 


Mr. Hutchinson indicated that our defense program aims to provide 
(1) a small armed force equipped on a year-to-year basis, (2) produc- 
tion potential ready to turn over at a moment's notice, and (3) con- 
tinued high production of civilian goods 

Mechanization has made this possible 
return to near normal conditions in 1953 


Over-all plans call for a 


Agriculture is actually a defense agency and is becoming more and 
more dependent on farm machinery, fertilizers, insecticides, and skilled 
labor. The farm labor problem becomes more acute because it is be- 
coming more exacting. Industry has many sources of labor while the 
essential labor for agriculture must come from the farms 

The speaker pointed out that we gained about 20 million acres of 
cropland for feeding livestock by substituting tractor power for horse 
power. At the peak of our use of horses and mules we had 27 million 
horse and mule power. We now have 750 million horsepower available 
for use on farms. At present one person out of every eight is employed 
in agriculture. With our great advance in mechanization in the Mississippi 
Delta we can now produce a bale of cotton with 11 hours of labor, 
while under the one-mule system it required 146 hours of labor. 

In closing, the speaker pointed out that with more and_ better 
machines, more fertilizers, better varieties, and advanced conservation 
farming practices, we will be able to maintain our high standard of 
living without slowing down or endangering our defense program. 

J. H. Browne presided over the meeting in the absence of the 
Section chairman, B. C. Reynolds. A total of 50 members and visitors 
attended. 

Dr. Waldo H. Kliever, director of research, Minneapolis-Honeywell 
Regulator Co., was announced as the scheduled speaker for the next 
Section meeting, December 14. His subject will be “Research on 
Instrumentation in Agriculture.’ 

(News continued on page 684) 
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Reusable Coupling 


\\ oY ...for hydraulic hose, ideal for both emergency field- 
és lat repair service and original equipment application 


Yes, here’s a hydraulic hose coupling youcan _—_again and again, is put on or taken off quickly. 
count on, It has a powerful grip and can be Because Anchor clamp-type couplings stay 
used with one- or two-wire braid hose for on the job, outlast the hose, hydraulic sys- 
medium or high pressures, or fabric hose. Im- _ tems stay dependable, perform the way they 
pulses can’t shake it loose — yet it’s reusable were designed to perform. 


Dependability isn't the only feature of this And, it’s unnecessary to strip the cover off the hose, 


Anchor coupling ... just look at these advantages: Built to take it — clamping segments are specially 


designed to give the extra strength needed in hydraulic 
service, insert stem machined from high-grade steel rod 
stock, bolts are heat-treated and all parts are rust proof. 


4. Neat installation — made possible by compact 
design of the Anchor clamp and the use of stream- 
lined Anchor adapter unions and related fittings. 
; 2 Saves time — you don’t have to wait for repairs 
Easy to apply — no special tools needed to attach because you can make up your hose lengths as needed. 
or detach — just two automotive-type wrenches. Stocking problem minimized, 


This clamp-type coupling is widely used on equip- catalog of sheets giving size tables and recommend. 
ment subjected to rough going. For example, many ed working pressures. 

earthmoving and oil-field equipment manufacturers 

standardize on Anchor to assure maximum depend- 

ability under the toughest possible conditions. This ANCHOR COUPLING co., INC, 
is the coupling for you, too — the coupling with Factory: LIBERTYVILLE, ILLINOIS 
the grip that stops complaints, Write today for Branch: DETROIT, MICHIGAN 


ANCHOR COUPLING CO., INC. 
Dept. AE-121, Libertyville, Illinois 


I want to know more about  - clamp-type coupling that is so 
dependable and easy to use. Please send me catalog sheets. 


...Position. 


Sy i ciicceerteteaniinientntn ni neeieitiinnaitcitsinaiiti 


Assembly is quick and easy, i siscicttsstcsctnicmnsctaciacnnnsientnsinnnttiians 
the grip firm and strong. No 


special tools needed. wee eee CeCe fon 
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NEWS SECTION (Continued from page 682) 


Blasingame Honored by Pennsylvania Section 


FEATURE of the meeting of the Pennsylvania Section of ASAE at 

Pittsburgh, October 18 and 19, was the presentation of a plaque 
commemorating the long and distinguished service of Ralph Upshaw 
Blasingame to the state. 

First public announcement of the honor was made at the dinner 
held during the Section meeting. Mr. Blasingame is retiring as head 
of the agricultural engineering department at Pennsylvania State College 
on December 31 of this year. 

The presentation was to have been a surprise to Mr. Blasingame 
Unfortunately he was under a doctor's care at the time and unable to 
be present. In his absence the plaque which is to be hung at the 
College, was received by Charles G. Burress, retiring chairman of the 
Section, for further presentation ceremonies at a later date 

The committee responsible for securing the plaque and the wording 
thereon were C. A. McDade, L. S. Singley, A. S. Mowery, E. K. Bon- 
ner, Jr., and B. P. Hess (chairman). It is of etched bronze mounted 
on a walnut base, designed to be hung in the Agricultural Engineering 
Building at Pennsylvania State College to pay tribute to Mr. Blasin- 
game's many years of service and to provide inspiration to students, 
teachers, and visitors. 

The technical 
discussions and 


sessions of the meeting featured two round-table 
six papers. One round-table discussion on infrared 
lamp brooding and controls was led by J. E. Nicholas and J. S. Perry, 
both of Pennsylvania State College, and W. D. Hemker of Westing- 
house Electric Corp. Another round-table discussion on recent develop- 
ments in dairy stable ventilation was led by H. V. Walton of Pennsyl- 
vania State College and H. R. Wakefield of United Cooperatives. 

Technical papers included “Trends in Dairy Barn Equipment’’ by 
W’. Floyd Keepers, Barn Equipment Assn.; “Trends in Milk Sanitation” 
by W. S. Anderson, Pennsylvania Bureau of Milk Sanitation; “Experi- 
ences with and Handling Forage Crops” by J. E. Bobb, 
Hershey Estates Farms; “New Developments in Farm Machinery” by 
A. W. Clyde, Pennsylvania State College; “Single-Phase Motors for 
Rural Service’ by D. E. Armstrong, Westinghouse Electric Corp.; and 
“Making the Poorest of Land Highly Productive’ by C. H 
Sunny Hill Farms 

Two afternoons were devoted to tours through the East Pittsburgh 
plant of Westinghouse Electric Corp. and the laboratories of Gulf Oil 
Corp 

The Section dinner was presided over by R. A. Knight, Pennsyl 
vania Power Co. The address, “MacArthur's Philippine Neighbors, 
was delivered by Francis McQuillin, assistant to the president, West 
Penn Power Co 


Processing 


Snyder, 


C. G. Burress, Section chairman, presided over the business meeting 
A resolution was adopted to defray the expenses each year of two 
Penn State agricultural engineering students to the ASAE Pennsylvania 
Section meeting. New officers elected for 1951-52 are J. B. Stere, 
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chairman, Albert M. Best, vice-chairman; and H. V 
treasurer. J. A. McCurdy, G. K. McCutcheon, 
elected to the Nominating Committee. 


Walton, 
and O. C. Lange 


secretary 
were 


Dr. R. M. Salter New SCS Chief 


R. ROBERT M. SALTER, for almost ten years chief of the Bureau 

of Plant Industry, Soils, and Agricultural Engineering, U.S. 

Department of Agriculture, has been named the new chief of the U.S. 
Soil Conservation Service, succeeding Dr. Hugh H. Bennett. 

Dr. Salter is recognized as one of the nation’s leading agronomists 


(Continued on page 686) 
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A plaque presented by the ASAE Pennsylvania Section honoring the 
many years of outstanding service of R. U. Blasingame as head of the 
agricultural engineering department of Pennsylvania State College 


The group of members and guests of the ASAE Pennsylvania Section that visited the research laboratories of the Gulf Oil Corp. during the Section 
meeting in Pittsburgh, October 18 and 19. The laboratories are in the background 
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Here’s how you can tell the chain 
with SHOT-PEENED rollers... . 


LOOK FOR THE 
DISTINGUISHING 
DARKENED ROLLERS 


Thousands of tiny steel balls 
hammer the metal — ‘‘cold 
work” each roller . . . pay off 
in extra fatigue life . . . added 
ability to withstand shock and 
impact. 


EEE 


... the chain that has extra fatigue life 


a 


Yes, you want to be sure you get shot-peened rollers on the 
next roller chain you buy. Shot-peening gives rollers the 
extra fatigue life needed to take repeated shock and impact 
loads. 

These chains are high in tensile strength, durable under 
severe loads, relatively light in weight and uniform in pitch. 
This accounts for their wide acceptance throughout industry 
for both drive and conveying purposes. 

Thanks to constant research and precise manufacturing 
controls, every Link-Belt Precision Steel Roller Chain meets 
the highest standards for uniform strength. You get a posi- 
tive, long-life drive — unaffected by heat, cold or moisture. 

Link-Belt Roller Chain is available in single or multiple 
widths, in +g to 3 in. single and double pitch. For all the 


Easier coupling 
and uncoupling without 
sacrificing load distribution 


facts, call your nearest Link-Belt office. Patented E-Z Assembly feature of Link- 


Belt Precision Stee! Roller Chain has 
won world-wide approval. Coupling and 
uncoupling of multiple width chains — 
right on the job —is far easier. There's 
absolutely no sacrifice of load distribu- 
tion . . . no loss of the chain's remark- 
able performance. Press-fits between 
chain pins and middle bars have been 
modified. But full load carrying capacity 
across the entire width of the chain has 


PRECISION STEEL ROLLER CHAIN been maintained. 
LINK-BELT COMPANY: Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Seattle 4, 
Los Angeles 33, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in principal cities. 12,332 
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Agricultural Engineering Loses a Leader — Arthur W. Turner 


HE profession of agricultural engineer- 
ing lost a fine leader on November 17 
with the passing of Arthur William Turner 
of the U.S. Department of Agriculture, at 
Prince Georges General Hospital in Chever- 
ly, Md. Many members of the American 
Society of Agricultural Engineers also will 
feel that they have lost a great friend as 
well as professional leader, for he brought 
to his daily tasks a genuine interest in peo- 
ple that made others like him, and a capac- 
ity for leadership that inspired respect and 
devotion to the objectives of his profession. 
Born in Worthington, Minn., on March 
11, 1894, Mr. Turner had served for the 
past seven years as assistant chief and di- 
rector of engineering research for the Bu- 
reau of Plant Industry, Soils, and Agricul- 
tural Engineering, with headquarters at 
Beltsville, Md. Under his administration 
were the Divisions of Farm Machinery, 
Farm Electrification, Farm Buildings and 
Rural Housing, and Mechanical Processing 
of Agricultural Commodities. 

In his youth Arthur Turner lived for a number of years on a 
farm in Saskatchewan, Canada, near Moosejaw, which his father 
homesteaded. Later the family returned to Minnesota and lowa 
where he received his education, attending Hamline University at 
St. Paul, Minn., and then lowa State College. A graduate of Iowa 
State with a bachelor of science degree in Agricultural Engineering 
in 1917, he started his professional career as a tractor demonstra- 
tion engineer with the Sandusky Tractor Co., Sandusky, Ohio. 
During World War I he was in service as an army YMCA secre- 
tary at Camp Dodge, Iowa. 

At the end of the war, Mr. Turner went to Iowa State College 
to become extension agricultural engineer in soil erosion control. 
Later he served his alma mater for several years as associate pro- 
fessor of Agricultural Engineering. In 1927 he left Iowa State 
College to join what is now known as the consumer relations 
department of the International Harvester Co., Chicago, III. 

While with International Mr. Turner prepared both agricultural 
and engineering sales data, organized and edited the IHC sales 
magazine, “International Power,’ planned sales training and pro- 
motion programs, and directed industrial trade show exhibits. With 
the beginning of World War II he was made educational adviser 
for the company and among other activities organized and directed 
1HC military training programs, including 13 Canadian Army 
mechanics schools, 5 Canadian Air Force ground power schools, 
and 3 U.S. Navy motor mechanics schools. In his work with 
International he was also very active in educational relations with 
colleges and universities and in rural youth organizations, becoming 
personally acquainted with the deans and directors of many of the 
land-grant colleges and with the state supervisors and staffs of 
vocational agriculture in all of the 48 states. 

Mr. Turner became a member of the American Society of Agri- 
cultural Engineers on graduation from Iowa State College in 1917. 
He served as chairman of its Power and Machinery Division in 
1940-41, and as President of the Society in 1943-44. Combining 
activities for his company and the Society, he made innumerable 
contacts with state college teaching, research and extension staffs, 
both agricultural and engineering, and with the farm and industr‘al 
press and radio stations, farm equipment manufacturing and sales 
organizations, electric manufacturing and utility companies, farm 
building and supply organizations, and federal agencies. During 
his years as President of the Society he traveled 31,000 miles by 
plane, train and bus, made numerous radio talks, appeared on 
various programs of the Society’s Sections, and appeared before 
many regional and state extension and vocational agriculture con- 
ferences. 

Plans for strengthening the engineering research work in the 
Department of Agriculture were initiated following World War II 
in discussions between the Agricultural Research Administration 
and a committee of the American Society of Agricultural Engineers. 


ARTHUR WILLIAM TURNER — 1894-1951 


Mr. Turner was selected as the man best 
qualified to undertake this important assign- 
ment. In this position he organized numer- 
ous national and regional engineering re- 
search projects in cooperation with the state 
agricultural experiment stations. It was his 
constant objective to build a strong engi- 
neering research group in the Department, 
to take the leadership in solution of engi- 
neering problems affecting agriculture, and 
to give engineers equal status with other 
scientists in research teamwork for greater 
service to farmers and industry. In recent 
years at his invitation and suggestion, a 
number of industrial organizations have de- 
veloped research committees for cooperative 
work with both the federal and state experi- 
mental agencies. 

In addition to the American Society of 
Agricultural Engineers, Mr. Turner was a 
member of numerous other honorary and 
professional societies. He was a member 
of the American Association for the Ad- 
vancement of Science and the American 
Society for Engineering Education, which he had served as chair- 
man of the agricultural engineering division. He was also chairman 
of the National Joint Committee on Fertilizer Application in 1948, 
and a member of the Instrument Society of America and of the 
honorary engineering fraternity Tau Beta Pi. In 1945 he was made 
an Honorary American Farmer by the Future Farmers of America. 
He was a member of the Rotary Club of College Park, Md., the 
American Legion, and the First Methodist Church of Hyattsville, 
Md. He also had been recognized professionally by listings in 
“Who's Who in Engineering,”” “Men of Science,’ “Who's Who in 
the East,’ and other technical reference works. 

During his engineering career Mr. Turner wrote many technical 
articles for both agricultural and engineering journals and made 
innumerable addresses in behalf of agricultural engineering re- 
search. He was the senior author of a vocational text recently 
published on machines for farm, ranch, and plantation. 

The Turner home is at 3409 Rutgers St., University Hills, Md. 
Mrs. Turner is the former Elizabeth Parry of Carrol, Nebr. Their 
children include Mrs. John W. Holliday, Greenville, Ga.; Mrs. 
V. G. Stransky, Jr., College Park, Md., and Robert Parry Turner, 
a student at Wesley Junior College, Dover, Del. Mr. Turner is 
also survived by his mother, Mrs. Emma Seydel Turner, who lives 
near Mason City, lowa. The funeral services were held at the First 
Methodist Church, Hyattsville, Md., on November 20, with inter- 
ment in George Washington Cemetery, University, Md., just out- 
side Washington, D.C. 


Dr. Salter New SCS Chief 


(Continued from page 684) 


A native of Indiana and a graduate of Ohio State University, specializ 
ing in agricultural chemistry and soils, Dr. Salter was employed for 
over four years first as assist soils chemist and finally as head of the 
agronomy department of West Virginia University and its agricultural 
experiment station. He returned to Ohio in 1921 as professor of soils 
extension, was made chief agronomist of the Ohio Agricultural Experi- 
ment Station in 1925, and became chairman of the agronomy depart- 
ment of Ohio State University in 1929 and associate director of the 
agricultural experiment station in 1940. In October of 1940 he was 
appointed director of the North Carolina Agricultural Experiment Sta- 
tion. A year later he joined the USDA Bureau of Plant Industry, Soils, 
and Agricultural Engineering as head of the division of soils and ferti- 
lizers. He was appointed chief of the Bureau in April, 1942. Dr. Salter 
is succeeded as chief of BPISAE by Dr. Albert H. Moseman. 
Dr. Salter has been a member of ASAE since 1943. 


Minnesota Section Has Dinner Meeting 


A DINNER, business session, and technical program combined drew 
more than 60 members and guests to the fall meeting of the 
Minnesota Section of ASAE, held at University Farm, St. Paul, the 
evening of October 30. (Continued on page 688) 
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A report to you about men and machines 
that help maintain International Harvester leadership 


NEW McCormick Flow Caer Gorrom 
has a Replaceable Spearhead Point 


The replaceable Spearhead point and matching share 
blade enable users to renew the performance of McCormick 
plows at lower cost and with less bother than sharpening 
old-fashioned shares. This is another example of IH design 
and development that benefits both dealer and farmer. Ex- 
tra care in manufacture helps to guarantee good plowing. 


Share blade can’t vary 20,000th of an inch from perfec- 
tion along its joint with the moldboard. This tight fit keeps 
dirt from building up and causing poor scouring. The in- 
spector pictured gauging the share blade joint also gives 
the moldboard a similar check. Beveled edges on these join- 
ing parts of the Plow Chief bottom help to assure perfect fit. 


1600-ton squeeze shapes Spearhead point from a white- 
hot bar of high-carbon steel. Here’s a Spearhead point 
about to be dunked in cold water. This hardens the first 
four inches of its length for long wear ... leaves the rest of 
it tough and strong. Gauging inspections and hardness tests 
safeguard the quality of Spearhead points. 


32 different inspections make sure that shipping bundles 
picked at random from the warehouse will assemble into 
perfect-working plows. An inspector is shown checking the 
furrow wheel gather on a two-bottom McCormick plow set 
up in working position. Each Plow Chief bottom gets six 
different inspections in this quality-guarding spot check. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use — McCormick Farm Equipment and Farmall Tractors . . . Motor 
Trucks . . . Crawler Tractors and Power Units . . . Refrigerators and Freezers — General Office, Chicago 1, Illinois 
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flexible 
shaft 


applica~ 
tion de- 


veloped 
by the 
Crichton 
Co., 
Johas- 
town, Pa. 


TO ELIMINATE DANGER . . . of ex- 
plosion or electric shock while 
drilling in wet or gassy mine con- 
ditions. 


TO SPEED PRODUCTION In use fig- 
ures prove that this flexible shaft 
application has increased produc- 
tion by more than 25%. 


TO CUT COSTS The light weight 
and high speed of this unit make 
economical one-man operation 
possible. 


STOW CAN HELP SOLVE YOUR POWER 
TRANSMISSION PROBLEMS, TOO! 


Write today for catalog 
and complete engineering 
data on STOW Flexible 
Shafting. 


MANUFACTURING CO. 
39 Shear St. 
Binghamton, N. Y. 
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NEWS SECTION 


(Continued from page 686) 


“The Harvestore, Its Development and Use,” was presented as an 
illustrated talk by E. O. Dueringer, agricultural research and engineer- 
ing division, A. O. Smith Corp. Discussion was led by Thor W. 
Gullickson, dairy husbandry division, and W. F. Millier, agricultural 
engineering division, University of Minnesota, based on their experi 
ences with the unit. 

In the business session it was reported that the Section members by 
letter ballot had adopted a proposed revision of the by-laws. 

C. K. Otis reported for A. J. Schwantes that a special committee 
had prepared a set of regulations for the guidance of the Section 
secretary-treasurer as to handling and filing of correspondence, member 
ship rosters, programs, financial reports, etc 


These were adopted on 
motion from the floor. 


C. H. Christopherson, secretary-treasurer, reported on activities of 
the Section since its meeting in January. Two reported appointments 
by the Executive Committee were A. J. Schwantes, to the Speakers 
Bureau of the Minnesota Federation of Engineering Societies, and 
Albert N. Wold, to the Civilian Defense Committee of the same 
organization 

A motion was adopted calling for appointment of a committee to 
investigate the advisability of extending to the ASAE an invitation to 
hold its 1954 annual meeting in Minnesota 

Marvin J. Samuelson, chairman of the Section, announced that its 
next meeting would be held Tuesday evening, January 29. 


Ohio Section Meeting Well Attended 


GRICULTURAL engineers and guests who gathered on the campus 
of the Ohio State University, October 27, for the fall meeting of 
their newly formed Ohio Section of ASAE, topped the 100 figure in 
attendance. This was more than double the number which formed the 
organization last May. Of this group, 95 made advance reservations and 
94 attended the luncheon following the morning's program. H. N 
Luebcke was program chairman and presided over the formal program. 
A symposium on standardization of farm machinery component parts 
and hardware was presented by a panel of three engineers: B. C 
Boulton, engineer in charge of production for New Idea, T. E. Martin, 
chief engineer for The Oliver Corp. plant at Springfield, and Ray 
Dobmeyer, project engineer with New Idea. They pointed out the need 
for standardization in the farm machinery industry and how the pro- 
gram was being approached. 

Virgil Overholt outlined the responsibility of agricultural engineers 
in developing and promoting the practice of supplemental irrigation. 

The Alcoa movie, ‘Right as Rain,” which was judged winner of the 
1951 ASAE Best Movie Awards Contest, was shown, featuring Virgil 
Overholt in the key role as a soil and water expert. 

Following the luncheon, Larry Snyder, head track coach for the 
Ohio State University, gave a brief talk on where we stand in athletics 
today. 

The next meeting of the Ohio Section will be held on March 21, at 


Ohio State University, during the 40th Annual Ohio Farm and Home 
Week. 


Oklahoma Section Holds Annual Meeting 


HE Oklahoma Section of the American Society of Agricultural Engi- 

neers met for a one-day program and business session November 16 
at the Student Union Building, Oklahoma A. & M. College, Stillwater. 
Fifty men registered for the meeting, including representatives from 
state and national industrial organizations, power companies, Soil 
Conservation Service, Farmers Home Administration, and Oklahoma 
A. & M. College. 

The morning program sessions described engineering and educational 
work being done statewide to obtain improved farm building construc- 
tion on more Oklahoma farms. C. V. Phagan, Oklahoma A. & M. Col- 
lege; William Albright, Farmers Home Administration; W. M. Morgan, 
Oklahoma Lumbermen’s Assn.; James McTaggart, Barney Stewart Lum- 
ber Co., and G. L. Nelson, Oklahoma A. & M. College, participated. 
Thomas E. Long, Portland Cement Assn., Chicago, presented data on 
effectiveness of different surface treatments in controlling moisture 
leakage through concrete masonry walls and outlined the important 
design and construction principles which, if followed, will help prevent 
moisture leakage through concrete masonry walls. 

During the afternoon program, the group learned of new and im- 
proved machines being developed for special phases of Oklahoma 
agriculture. W. T. Wheeler, International Harvester Co.; Stewart 

Wood, The Boardman Co., and Maurice Cox, Soil Conservation Service, 
appeared on this part of the program. James Garton presented some 
new data on wear tests with pumps for agricultural field sprayers based 
on experimental work done by the agricultural engineering department 
at Oklahoma A. & M. College. 

(News continued on page 690) 
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Minneapolis-Moline’s century and a quarter of manufac- 

turing top-quality agricultural machinery has established them 
among the leaders in the field. It’s only natural that all com- 
ponents of their equipment are selected under the most rigid 
standards of uniformity, quality and dependability. Experience 
has proved that sccm Bearings are always uniformly excellent, 

can always be relied upon to turn in long, trouble-free service 
under the most exacting conditions . .. and that SocP 
Engineering, cooperating with the Design Engineers in all 
industries can always supply the right bearing for the right place. 727; 


SKF 


integrity + craftsmanship + metallurgy 


WHY SKF IS PREFERRED BY ALL INDUSTRY ‘Clerance control + surface finish 
: product uniformity + engineering service 


field service 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers of S*&F and HESS-BRIGHT bearings. 
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NEWS SECTION (Continued from page 688) 


New officers elected for the ensuing year are: Chairman, Maurice B. 
Cox, Soil Conservation Service; vice-chairman, W. T. Wheeler, Inter- 
national Harvester Co., and secretary-treasurer, G. L. Nelson, Oklahoma 
A. & M. College. Officers who had served the Section during the year 
then ending were: Chairman, Charles Bradford, Public Service Co. of 
Okla.; vice-chairman, Maurice B. Cox, Soil Conservation Service, and 
secretary-treasurer, G. L. Nelson, Oklahoma A. & M. College. 

Society members and their guests dined together at a special noon 
luncheon. They were entertained by a newly released movie ‘Where 
the Floods Begin" prepared by the Public Service Company of Okla- 
homa to show how upstram detention reservoirs combined with other 
measures are helping to control runoff and flooding on the Washita 
River watershed in southwestern Oklahoma. 


Dr. Brown New Chairman Engineering Section 
Tobacco Workers Conference 


R. O. A. BROWN, senior agricultural engineer, U.S. Department 

of Agriculture, stationed at Oxford, N. C., was named chairman 

of the Engineering Section of the Tobacco Workers Conference held 

recently at Clemson College, Clemson, §. C. J. N. Krueger, agricultural 
engineer, University of Kentucky, was named vice-chairman. 

aiiamieediait SPRAYING In a panel discussion at the Conference on the engineering problem 

4 of mechanizing the harvesting of tobacco, it was brought out that the 

problem can best be solved through cooperative efforts on a regional 

Oberdorfer Farm Pumps are inexpensive today only basis, and that this comprehends cooperation on the part of manufac- 

because of the high volume of identical production turers, inventors, growers, and research workers of the USDA and 

ten 20a i detiuad fons eth h a various state agricultural experiment stations. Another point empha- 

entering <U Clearly dened markets other than agri sized was that the harvesting problem is vitally affected by the curing 

culture. method used, and any new development in curing will have an imme 

diate effect on harvesting. 


aa AGRICULTURAL 


We submit for your examination a hundred well 
known companies in one of these 20 markets which 
have purchased Oberdorfer Pumps in 1951. 


The program of the engineering section also included discussion 
and demonstration of new curing instruments and methods, demonstra- 
tion of the clip-oil sucker control applicator, a field trip to inspect 


A. D. T. 

Allied Chemical & Dye 
Allis Chalmers 
American Airlines 
American Brass 
American Can 
American Cyanamid 
American Locomotive 
American Monorail 
American Radiator 
Anderson Pritchard Oil 
Ansco 

Barium Reduction 
Bausch & Lomb 
Bethlehem Steel 
Better Packages 
Boeing 

Borden 

Bridgeport Brass 
Budd Co. 

Buick 

Carrier Corp. 

W. A. Case 

Celanese Corp. 
Central Foundry 
Chicago Pneumatic 
Chrysler 

Continental Can 
Continental Motors 
Corning Glass 
Cornish Wire 

Cudahy 

Deere & Co. 

De Laval 

Delco 

Detrex 

Distillation Products 
Dupont 

Eastman 

Elgin Sweeper 

Erie Railroad 

Esso 

Farrell Birmingham 
Fate-Root Heath 
Firestone 

Food Machinery Corp. 
Franklin Transformer 
Gardner Denver 
Garlock 

General Electric 


Gulf Refining 
Haliburton Oil Well 
Hytron Radio 
Ingersoll Rand 
International Mutoscope 
Jack & Heintz 
Kalamazoo Vegetable Parchment 
Libby Owens Ford 
Lily Tulip Cup Corp. 
Link Belt 

Lipe Rollway 

Lisle Corp. 

Moline Tool 
Monsanto 

New Holland Machine 
New Process Gear 
Niles-Bemont-Pond 
Nordberg 

Oil Well Supply 
O'Sullivan Rubber 
Oswego Falls Corp. 
Phillips Petroleum 
Piper Aircraft 
Porter Cable 

Pratt & Whitney Aircraft 
Procter & Gamble 
Raytheon 

St. Regis Paper 
Salem Tool 

Scientific Filter 
Scott Paper 

Scoville 

Shellmar Products 
Socony 

Solvay Process 
Sperry 

Sun Oil 

Sylvania 

Taylor Instrument 
Tennessee Eastman 
Timken 

United Vacuum 

U. S. Hoffman 

U.S. Rubber 

U. S. Steel 

Welch Grape Juice 
Western Electric 
Westinghouse 

John Wood Ltd. 
York 


Dept. AE-5112, Agricultural Pump Division 
Oberdorfer Foundries, Inc., Syracuse, N. Y. 


Turkish tobacco and use of the rotary hoe, and a tour of the new 
Agricultural Engineering Building at Clemson Agricultural College 

The next Tobacco Workers Conference will be held in Raleigh, 
N. C., during the summer of 1953. 


Georgia Section Fall Meeting 


FALL meeting of the Georgia Section of ASAE at Athens on Satur 

day forenoon, November 3, featured talks as follows: ‘Welcome 
Address,” by R. H. Driftmier; “Organization and Objectives of Branch 
Experiment Stations,” by George H. King, associate director of experi- 
ment stations, college of agriculture, University of Georgia; “Agricul- 
tural Engineering Extension Work,” by G. I. Johnson, extension agri- 
cultural engineer; “Looking Ahead in Georgia's Agriculture,” by 
Kenneth Treanor, superintendent, Southeast Georgia Experiment Station; 
“Soil Conservation—A Forward Look,” by C. W. Chapman, assistant 
state conservationist, SCS; and “Industry's Interest in Agriculture,” by 
John T. Phillips, Jr., vice-president, Lilliston Implement Co. 

In a short business meeting Roy J. McCraney was elected secretary 
to fill the unexpired term of James M. Stanley 

A motion carried authorized appointment of a program committee 
for a spring meeting and fishing trip 

The meeting adjourned at 12:30 p.m. to attend the homecoming 
football game between the Universities of Georgia and Alabama. 


Harmond New Chairman of Pacific Northwest 
Section 


B ger E. HARMOND, senior agricultural engineer, divisions of agri- 
cultural engineering, U.S. Department of Agriculture, stationed at z 
Oregon State College, was elected the new chairman of the Pacific 
Northwest Section of the American Society of Agricultural Engineers at 
its meeting held October 25-27 on the campus of the University of 
Idaho at Moscow. Other officers elected included four vice-chairmen, as 
follows: First vice-chairman, H. B. Howell, superintendent, J. J. Astor 
Branch, Oregon Agricultural Experiment Station; second vice-chairman, 
T. L. Coulthard, assistant professor of agricultural engineering, Univer- 
sity of British Columbia; third vice-chairman, Walter W. Hinz, Ander- 
son Miller & Poston Mfg. Co. Fhe individual elected chairman of the 
agricultural engineering student group attending the same meeting 
automatically becomes fourth vice-chairman of the Section. 

The new Section secretary and treasurer elected at this meeting is 
Fred N. Johnson, manager, irrigation dept., Armco Drainage and Metal 
Products, Inc., Portland, Ore. 

At its business session, the Section voted to hold the 1952 meeting 
of the Section on the campus of Oregon State College at Corvallis. 

(News continued on page 696) 
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MASONITE : 


TEMPERED PRESDWOOD 
does them all well! 


Many of the recognized applications of Masonite 
Tempered Presdwood® have originated with the 
farmer himself. 


This is the way it should be. For, as the farmer gets 
acquainted with the many advantages of this strong, 
tough, dense all-wood material, he will find new ways 
to put it to work for him. 


Why does the farmer like it? It’s the combination of 
Tempered Presdwood’s smooth, dent-resistant surface, 
its ability to withstand any weather and continued wet- 
ness, the easy way it can be worked and applied with 
ordinary tools, its unending service at remarkably low 
cost per year. 


We'd like to put a sample of tough, grainless Tem- 
pered Presdwood in your hands, entirely without 
obligation. Just mail the coupon—today! 


pernenapoemmnarnnar ear 
OSI Ae 


® 
CORPORATION 


BOX 777, CHICAGO 90, MNOIS 
§ 


MASONIT 


Tempered Presdwood— and other Masonite Hardboards 
are available through building materials dealers 


“Masonite” signifies that Masonite Corporation is the source of the product 
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Just a few of the jobs, 
big and little, Tempered 
Presdwood does best: 
e Exterior siding on farm 
structures, new or old 
e Milk house wall linings 


@ Hog house, permanent 
and portable 

¢ Hog and poultry brooders 

¢ Wagon linings 

© Feeding boxes 

e Grain bins 

© Door panels. ; 

© Poultry house pecking 
panel strips 


¢ Droppings boards 
© Poultry nesting boxes 
e Range shelters 


FREE SAMPLE 


MASONITE CORPORATION, Dept. AE-12 

Box 777, Chicago 90, Illinois. 

Please send me a free sample of Masonite Tempered 
Presdwood and literature about Masonite Hardboards 


on the farm. 
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FTER the last crops are in farmers usually have 
more time for construction work. Concrete 
improvements can be built in winter just as well 
as in summer, but certain precautions must be ob- 
served. These are: 


@ HEAT MATERIALS. Concrete should be between 60° 
and 80° F. when placed in the forms. Heat sand 
and coarse aggregates separately until all frost, 
ice or snow disappears. The water should never 
be hotter than 175° F. when it comes in contact 
with the portland cement in the mix—otherwise 
a flash set may result. 


In above-freezing weather heating the water or 
putting a heater on the mixer may be all that’s 
necessary to bring up the temperature of the mix. 


2] MIX CAREFULLY so that concrete is as stiff as pos- 
sible and yet will place and finish properly. Never 
add salts or chemicals to prevent freezing. Small 
amounts of calcium chloride (2 lb. per sack of 
cement) may be used to accelerate the hardening. 


3) CLEAN FORMS of all frost, ice and snow. 


© THAW GROUND if it is frozen. Never plac_ sreshly 
mixed concrete on frozen ground. 


© PROTECT CONCRETE FROM FREEZING. Flat work can 
be protected with heavy paper and 10 to 12 in. 
of hay or straw. Walls and other structural mem- 
bers must be enclosed with canvas and kept warm. 
Do not remove forms until concrete has had time 
to harden properly. Normally concrete must be 
maintained at 50° F. or higher for five days after 
placing. However, with high-early-strength con- 
crete this time period may be reduced. 


PORTLAND CEMENT ASSOCIATION 


Dept. 12-1, 33 W. Grand Avenue, Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete... .through scientific research und engineering field work 
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PERSONALS OF ASAE MEMBERS 


C. Howard Bingham has resigned his position as extension agricul- 
tural engineer at Pennsylvania State College, effective December 31, to 
become associated with R. J. McCall in New Way Farm Sales, Inc. He 
plans to remain in Pennsylvania and operate in that part of the com- 
pany's territory. 


J. J. Brickley has resigned as assistant manager of the United Fruit 
Sugar Co., Banes, Oriente, Cuba, to accept the position of vice-president 
and general manager of the Standard Fruit and Steamship Co., La 
Ceiba, Honduras 


James L. Butler recently accepted appointment as assistant agricul- 
tural engineer with the Georgia Agricultural Experiment Station at 
Experiment, Ga. 


Joseph Coulam, extension agricultural engineer, and Cleve H. Mil- 
digan, in charge of irrigation and drainage, Utah State Agricultural 
College, are two of the 13 Utah specialists in agriculture, education, 
health and sanitation, and sociology, who are enroute to Iran to join 
the Point IV village improvement program under the auspices of the 
Technical Cooperation Administration (TCA) of the U.S. Department 
of State. 


Russell E. Heston, who for the past three and one-half years has 
held the position of agricultural engineer with the National Association 
of Mutual Insurance Companies, was elected recently, during the 55th 
annual convention of the Association, to the office of assistant secre- 
tary. He will continue to serve as the Association's agricultural engi- 
neer in addition to his new duties in the assistant secretary's office. The 
Association has a membership of some 1200 mutual insurance com- 
panies, approximately 900 of which write fire and/or wind coverages 
exclusively on farm property. 


Allan W. McCulloch, formerly an irrigation engineer in the U.S 
Soil Conservation Service, and more recently associated with the Irriga- 
tion Equipment Co. and the Farm Improvement Co. of Denver in an 
engineering and sales capacity, was recently named president of a 
reorganization of the former company which is now a subsidiary of 
Growth Industries of Philadelphia. The main office of the company, 
formerly at Eugene, Ore., will be moved to Denver. 


Lee M. Roche, for the past 22 years one of the western representa 
tives of Electricity on the Farm magazine, was recently advanced to the 
position of western manager of the publication, succeeding the late 
Walter S. Clevenger. 


Richard A. Schleusener, formerly instructor in agricultural engineer- 
ing, Kansas State College, some months ago received his commission as 
second lieutenant from the officers candidate school at the Lackland 
Base of the U.S. Air Force at San Antonio, Tex., where he graduated 
with the highest academic standing in his class. Recently he began 
special study in meteorology at the Massachusetts Institute of Tech 
nology, Cambridge, under an USAF assignment 


Harry V. Snow, for the past four years tractor and implement sales 
manager for the Dearborn Motors Corp., was recently appointed general 
manager of the New lowa Ford Tractor Co., the Dearborn Motors farm 
equipment distributorship at Des Moines, Iowa. This company com 
menced operation in November as a subsidiary of Dearborn Motors, 
the national marketing organization of the Ford tractor and Dearborn 
farm equipment. 


Willie L. Ulich is on leave from his position as extension agricul 
tural engineer, A. & M. College of Texas, and is spending a year in 
special study at Harvard University. 


John W’. Zahradnik is now employed by the Near East Foundation 
His work is in the engineering phases of the Foundation’s agricultural 
development program in Iran. Prior to taking this position he was a 
research fellow in agricultural engineering at Iowa State College and 
will graduate, in absentia, with the MSAE degree in December, 1951. 
He has previously been engaged in work in the foreign field having 
worked for a summer in Finland and Germany with the American 
Friends Services Committee 


-NECROLOGY 


Water S. Crevencer, Western manager of Electricity on the 
Parm magazine, passed away October 2 following a brief illness. He 
was 62 years of age. A native of Chicago, he lived in suburban Elm- 
hurst. The position he held at the time of his passing was one he had 
filled for the past 22 years. He was regular in attendance at meetings 
of the Rural Electric Division of the ASAE, and had been a member 
since 1945. He is survived by three daughters, two sons, and seven 


grandchildren 
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@ The “Diamond” mark is more than a 
means of ready identification of Diamond Roller 
Chain. It is a symbol of unvarying quality of the 
product and the integrity of the maker. 


DIAMOND CHAIN COMPANY, Inc. 
Dept. 616, 402 Kentucky Avenue, Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


Refer to the classified section of your local 
telephone directory under the heading CHAINS or CHAINS-ROLLER 


» ROLLER 
CHAINS 


poe Diamond Roller Chains drive gathering and husking 


Diamond Roller Chain drives from motor on Oliver [i BE units from power take-off on the Oliver No. 4 Picker SEE Diamond No. 433 Roller Chain and Sprockets os used 
Grain Master Combine. fm mounted on "77" tractor. fe on the O.K. Harvester. 
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APPLICANTS FOR ASAE MEMBERSHIP 


The persons listed below have applied for admission to membership, 
or for transfer of membership grade, in the American Society of Agricul- 
tural Engineers. Members of the Society who wish to commend or object 
to any of these applicants, should write the Secretary of the Society at 
once. If there are no objections, and if confidential statements furnished 
by their references are satisfactory, these applicants will be voted on by 
the Council after January 15, 1952. 


ALLEN, KEITH 
City, Ore 


Junction 


}—Parts man, Junction City Implement Co., 


ATMANTROUT, GeorGe W.—U-S. Air Force. (Mail) Scott City, Kans 


BarTHOLF, ByRoN L.—Hydraulic engineer, Bureau of Reclamation, 
USDI, Chico, Calif, 


Bran, ELvAN L.—Agr. engr., Soil Conservation Service, USDA, 
Weiser, Ida 


BrigH, NoRMAN L.—Jr. engr., Lantz Mtg. Co., Inc., Valparaiso, Ind 


Another Power Application 


for WISCONSIN 2-Cylinder 


HEAVY 
DUTY 


Ever since they were added to the Wis- 
consin Heavy-Duty Air-Cooled Engine line 
a@ number of years ago, the Models TE and 
TF 2-cylinder engines have met steadily 
growing approval among farm equipment 
builders and power users, The Bes Blo 
Sprayer, made by the Besler Corporation, 
Emeryville, California, is typical of this 
acceptance, Additionally, you'll find these 
rugged engines powering rotary tillers, 
pumps, welders and many other power- 
driven units, 


Traditional compact, heavy-duty design, 
combined with light weight, foolproof 
AIR-COOLING, ready adaptability to in- 
stallation on a great variety of equipment 
and quick starting in any weather are 
among the factors that win preference for 
these engines. 


If you require a power unit within the 7 
to 13 hp. range, it will pay you to inves- 
tigate the Wisconsin Models TE and TF 
2-cylinder engines, Engineering and de- 
scriptive data on request, covering all 
models . . . including 4-cycle single cylin- 
der, 2-cylinder and V-type 4-cylinder types, 
in a full power range from 3 to 30 hp. 


Here's the compact Bes Blo fan 
with 2-cylinder Wisconsin. When ga 
spraying two sides, he 
fon delivers approx- 

imately 15,000 cu. 

ft. of air per minute 

ot 85 mph. velocity. 


~ 


Model TE power range, 
7.2—11.2 hp.; Model 
TF power range, 8.6— 
13.3 hp. 


a a i a ou = ET al 


WISCONSIN MOTOR CORPORA 


World's Largest | 


est 
Lay eit eel ek Bi SEG 


7tir- Cooled ENGINES 


Here's the Wisconsin-powered Bes Blo Sprayer 
in action, spraying two rows of trees at ao time. 


Builders of Heavy-Duty Air-Cooled Engines 


LWAUKEE 46 WISCONSIN — 
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Bennett, Dexter W.—Farm serv. rep., 
Co., Flemington, N. J. 


New Jersey Power & Light 
Boyce, D. S.—Student, King’s College, Durham University, 
Newcastle-on-Tyne, England 


Butts, Ropert L.—Elec. adviser, Claverack Electric Coop., Inc., 
Towanda, Pa. 


Byrnes, ALAN W.—Irrigation engr., State Rivers & Water Supply 
Comm., Heyfield, Victoria, Australia 


Coir, JOHN H.—Agr. tire tester, Dunlop Tire & Rubber Corp., Buffalo, 
N.Y 
Conway, RicHarp P.—Prod. education mer., Gash-Stull Co., Chester, Pa 


Costepoat, LucieN—Hydraulic 
Los Banos, Calif 


ener., Bureau of Reclamation, USDI, 


Dorost1, ENayatT B.—Student, University of Maryland, College Park, 
Maryland 


FARLEIGH, FRANK M.—Rexg 


prod. spec. International 

Oakland, Calif 

GAWRELUK, DemMetTeR—Trainee, Bettendort 
Wks., J. 1. Case Co., Bettendorf, Iowa 

GREENFIELD, Lyte W.—Sales prom. super 
visor, New Holland Machine Co., New 
Holland, Pa. 

Hitpe, JaMes J.—Vice-president, Hilbe En 
gineering, Glendora, Calif. 

Husparp, J. L.—Maer., Claverack Electric 

Coop., Inc., Towanda, Pa. 


Harvester Co., 


KAMMERER, REUBEN L.—Agr. engr., Soil 
Conservation Service, USDA, Fairfield, 
lowa 

Ler, JamMes A—Mar., Parts Dept. J. I. 
Case Co., Charlotte, N. C 


Loo, CHinG CHre—Graduate res. asst. in 
agr. eng., Michigan State College, East 
Lansing, Mich. 

Mackson, Cuester J.—Graduate asst. in 
agr. eng. dept., Michigan State College, 
East Lansing, Mich 


McBripe, J. E—Aer. rep., Caterpillar Trac- 
tor Co., Peoria, Il 

Mercatr, Herpert J.—Student, Alabama 
Polytechnic Institute, Auburn, Ala. 

Meyer, VERNON M.—Engr 
eral Land Bank, 
Paul, Minn 


Nosie, Ropert W.—Sales re P., Goulds 
Pumps, Inc., Tulsa, Okla 
PreTERSON, MERLE 
Idea Div., 
Ohio 
QuINN, Et_prep W.—Trainee, J. I. Case Co., 
Atlanta, Ga. 
Rr 4 REINHARDT, FREDERICK A.—Chief engr., 
aie Comfort Equipment Co., Kansas City, Mo 


appraiser, Fed 
Farm Credit Adm., St 


H.—Product engr., New 
Aveo Mfg. Co., Coldwater, 


Roppa, Errot D.—Trainee, Caterpillar Trac 
tor Co., Peoria, Il. 


Sanat, MAN MonaN—Instructor, Directorate 
of Education, Janta College, Alipur, 
Dehli State, India 

Suute, MittoNn—Graduate asst., in agr 
eng., Cornell University, Ithaca, N. Y 


SmitH, Terry E.—Agr. engr., Soil Conser- 
vation Service, USDA, Victoria, Tex. 


Spivey, James W.—Cadet engr., Louisiana 
Power & Light Co., New Orleans, La. 


STRAUTMAN, A. J.—Agr. engr., mechanical 
div., Ministry of Agriculture, Khartoum, 
Sudan, Africa 


THOMPSON, R. A., Jr-—Engr., Thompson Ir 
rigation Co., Kinston, N. C. 

Warrick, Woop.tey C—Ext. agr. engr., 
North Carolina State College, Raleigh, 
N. C. 

WuHeeer, Curis L.—Asst. state engr., State 
of Oregon (State Engineer), Salem, Ore. 

Woster, Matcotm J.—Engr., Allis- 
Chalmers Mfg. Co., Oxnard, Calif. 


ps +4 


AGRICULTURAL ENGINEERING for December 1951 


Ree PR Ry ot ane es | . “ # j mk ty ior — * 
pate, * 7" a ee ass ‘ty T ad | a= i >y 7 
oe alae fC” aes oe oe A I : Sp Ranier 2 as ‘ 
‘legaee | ae fae. St eee ee | : {os ie Cone cee. 
ee eee ee oe : euen -f Hes bey : ast rah a re OR ote 

ee Poe : ae e Seog dk _ | ane eee Aes Sanh sy {den ali 

Pes ea i of ae oe i} ee ee ae a en ee ce iP = : ca Bde tL SEL NETOPACS — 

eet Pal ‘. 5 ab e i at 3 ¢ a = ae a: 

oe — ' “Wik 

SS nf 

Bret: te 

ha ie 

oo ai 

Ras ze 

a ee oe SA aaaoseasassseeeeeeeeeeeeseeeeeeeee - 

rent 

sib. 

Bee |, 

As 

PERG, "esl salinities inn iii anna aN 

faa ye fy —hhcacohac—e_v6ee—as“*$wamwswn0noOoeeeeeeeaas—ou6ua_«=os==] rs 5 

tye: f _rrC“‘§NNSC(CC(‘(;é«C a 

af eee ~ 

oe 

ee ee 

ae 

ae CC ; 

| aa. ; 

\e a ve 

hh laa i 

re eS : 
\ a 

oe 

Fa te a 

eee 

tae , 

Nea? ‘ 

ae oes ie 

ot oa 

cc ; 

ogy > x 

eigtes, 

oe Bs 

bay ¢ 
4 po Po : 
ae 

a 

at “ 

ee ; 

Fhe: 

re: , i ss 
Ait : ee, BS aS PS 

ome ied ~ x4 a as 

Ps 4 j 4} Re gy 2 er: * 5 $e 

Se , a he wt Deke gh Sr ee : 

a . ’ ie fesse. hy a) ae 

:. % , fe co oe * Serco Bar. a 

e oe ian es Se as 2 4 : 

Na He a a b . wae SS ee i 

ae ay. 4 ‘ i di a es eel : 3 

Pg os. ey ea Sy . a 
ae . 4 ee ) ar 3” : ae ns 2 
ee ax Pe a —— 

Se ida ae ee ae Fie . 

Ree “5 Agee Nees ee : ae ; 

as ©... “Hes ee : Wea yy 

a mS pa ee ae * 

a Se i ee Me Ad ee 

Resi. Ye Sama fk ing ; oe “ 

gar ee Pe ee Gas ‘ . 

mids: es ee ee 

Hebi |: DY, 9) ame ne: are ———— 

i ut eae ‘, “Sd ye SF ee of 

rage at 2 ks Fe a: gute. ey Pa : 

beth Ue fie are, ’ ms 

i Cow 4 

ee. ge OS aS : 

ae ore 2 | 

a. A ae = a 

Papert: ROR At - Sis P 

cok es ' | i 

~ Se a. Ve Se & 

mye ae ‘| 

is a ae 8s Fan } 

ae aaa 

re a = % uy A: A : 

me cS re. ae f 

Pecan — io - , r , 

Poe Bt 7 to ~& . a ig * oa - a 

os | ee PI ee 

pes - ’ ian - 

ie tg —— ie ES) ’ ii i é — 

Rs a ee aa iA 3 id 3 bs a 

of ea : a at sak ie is Be \ Z a y Pic, 4 Gg oe 
eer eat. oa ee iar i! ae . A 

+ ese oa a : “f 

ane ask 2 ee es mnt > 8 : 

ay ae : % f eS ee Bete wae, a 

Rear, ike Ls 2 Meer °C. if f . oe Pays pe 5 

ee 4 F Les 53 Sean Pere Vo 

yg Fz q =i MTS. Pe eo 

Sa —_ —> Ny + a scr SR ; ,* ' ; 

a a Ce peer ae i 

os i aN “gees A ee ere i 

Seite marie Ve RT SSS, “oe ee - y ; 
Sat. oa - Seer RAO Le Ta hs 
oot tae » . Ly te = md # aera ce > i ie , 
ae a Fe Pe ee kee : 
Stas —~ as ihr 8 Ss ag be es — 
ws EE Oe eS ae Sage SF. 
ae 3 3 Be 2 Bet eat Mh Peg, 

erga 3 nbd Be Rear 9 Sea ee bg? " - oa * 

: cae . af we SERS og ak wan he st aig : * 

Ber os 2 

me is 

tire me 

Mie yo hs 

aa 5 

eee most i Ra } 

iene H.R HOURS ; TION 
feeece<” "4 F ’ 2 t 

her ea % 

2 ae i 3 ' 

io ie ae \ veils ee Me Soe aS ee | 

ee ‘a: OF gk ERR Oe af | we @ 

wees SS 

Bt caN. ! g 

ge 694 EE é 

Be: 13 & | 

a a a 
te cate se 

"8 ee Be 

ite oe Veta. 

PO Mees 47 aioe: Ae 

we Es ‘ — 4 ' fe Sere ee ape he ee Tee a. 

an Ces. mh Ei Puetis ltt Sa? eae Ci ce Cy Bem the ee el Bee an iad Laer akg En Ee ace fe e pra oa ca 2 hr 3 ne Tee a ee Tee i 

ro Eh BS 3 ai aca MSS) Ra 20 a Ee ie ic “eer ae ai ais epee “E 7 Ee oe ee nara Y 

Ve mae Ce | eee | ica ner eae Oe ye i wt: Pie | on. a 

4 eee Ge aa mie a a ae Ie Bie) desl a 4 et ahs ee i i 9 on Rein liad 5, : =, a4 fae aoa : 
ORS MG ah ao A ae) RE reper wae 12 ee t \ 1. Ae ; gels yeaa Ri 

Pia ates SO ake ae See Kee mi cs ue ae - Seer | sa wae gh, Seana 2 Sal 


Be Sere Se 
(li 


Texaco Products. 


Mr. Jess Radle has in his workshop a welder, lathe, 
table saw, paint gun, motor cleaner, power hacksaw, 
electric drill, valve facing machine and a complete set 
of tools. “My workshop sure pays off,” says Mr. Radle. 

It is significant that Mr. Radle, who has such a fine 
repair shop and knows motors and farm machinery 
inside and out, has found that it pays to farm with 


z ugg 28) N EW 


iw ‘vowsnnee®® 


“It's not the cost involved in taking 
machinery to town to get it repaired that 
matters so much as the loss in time,’’ says 

Jess Radle (right), successful farmer 

near Waco, Texas. “We can do a valve job 
in this shop in three hours; it would take 

a day to get it done in town.” Frank Wolf 

(left), farm foreman, is using a hand drill 
that has been converted into a power drill. 
Marfak lubricant is kept handy for 

grease jobs. 


400-ton silo built 


Ld 
gaseeee 


by Mr. Radle re- 
quired 750 sacks of 
cement, $400 worth 
of steel. “It costs me 
only about 50 cents a 
ton to cut and fill the 
silo,” says Mr. Radle 
(kneeling). 


. M MOVIE 
TEXACO FAR cesses m1. ; 


« eae 


STORY OF “TRUDY” 
AND HER CALF 


pays to use Havoline, Texaco’s famous 
two-purpose motor oil, in his tractors, 
cars and trucks. Texaco Man James 
Monroe (right) explains that Havoline 
not only surpasses Premium motor oils 
but also exceeds Heavy Duty oil require- 
ments, making it ideal for Diesel or 
gasoline engines. 


Mr. Radle (left) has found that it iter 
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superior “Fire-Power’” for low-cost operation, 
to the farm of Mr. Harvey Kasten (right). 


TUNE IN...Metropolitan Opera broadcasts 


OIVISION OFFICES: Atlanta 1, Ga.; Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, Ill: Dallas 2. Tex.: Denv 1.6 
Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 6, La.;: New York 17, N. Y. Norfolk 4. ven 


afternoon. See newspaper for time and station. 


ca coca n atta See prize-winning dairy cat- 
It’s friendly service like this along with tle, pvr how aera rine: 4 
the better quality of Texaco Products that brilliant tulip festival in Hol- 
farmers appreciate. Texaco Man Otto Nadler land, Mich., with folk dances 
of Lake Mills, Wisc., has just delivered a in streets. Ask your Texaco 
tankful of Fire-Chief, the gasoline with Man when and where movie 
will be shown. Bring your 
family for an enjoyable 
evening. 


every Saturday 


5565eo* "ng, 6 4 
e 


Houston |, Tex: 


Seattle 11, W. 
Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. “ 
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GAUGES 
ARE SPECIALLY BUILT 
FOR “ROUGHING IT” 


ROUGH WEATHER—No danger of 
condensation or dirt hindering the 
dependably accurate performance of 
Rochester ammeters, temperature and 
pressure gauges. Fog-proof — their 
easy-to-read dials are hermetically 
sealed behind extra strong glass crys- 
tals. No plastic substitutes, no dis- 
coloration. 


ROUGH GOING—Even your smooth- 
est riding tractors have to take a lot of 
hard knocks—the tough, but sensitive 
movements of Rochester Gauges are 
protected with vibration and pulsa- 
tion dampeners. 


ROUGH USE—Always working un- 
der heavy load, temperature and pres- 
sure are high and critical. That’s why 
tractor engines are specially built, as 
are Rochester Gauges to protect them. 


No wonder practically all leading 
tractor manufacturers have been speci- 
fying Rochester Gauges as standard 
equipment for over 35 years. 


Rochester Manufacturing Co., Inc. 
99 Rockwood Street, Rochester, N. Y. 


NEWS SECTION (Continued from page 690) 


Engineering Manpower Convocation 


CONVOCATION on engineering manpower, September 28, at the 

University of Pittsburgh, drew an attendance of some 400 in- 
dustrialists, engineering educators, and secondary school representatives. 
The meeting was sponsored by the Engineering Manpower Commission 
of the Engineer's Joint Council, and the Engineering Society of Western 
Pennsylvania. 

The American Society of Agricultural Engineers and the field of 
agricultural engineering were represented by W. D. Hemker, member 
of the ASAE Council, B. P. Hess, and J. B. Stere. 

Speakers and questions from the audience indicated considerable 
thinking toward getting at the “grass roots’ of the problem through 
nationwide contacts with high schools. It was pointed out that the 
various industries employing engineers, together with state and local 
organizations of engineers, are in a favorable position to establish and 
maintain contacts with high schools in their areas. Through those con- 
tacts high school teachers, vocational counselors, and students can be 
kept informed as to the need for more engineers, the opportunities for 
satisfying careers in engineering, and the aptitude and training require- 
ments for success in engineering. In addition, parent-teacher associa- 
tions, churches, area youth organizations, chambers of commerce, and 
other public service activities were suggested as potential cooperator in 
local drives for increased engineering college enrollments. 

A. C. Monteith, vice-president, Westinghouse Electric Corp., pointed 
out that in order to maintain and advance our standard of living, more 
engineers and more scientifically trained men must be available. 

S. C. Hollister, dean of engineering, Cornell University, urged in- 
dustry to look after its future supply of engineers by encouraging 
enrollment in engineering colleges. He pointed out that the indicated 
need for new engineering graduates in 1951, for combined industrial 
and military requirements, is 95,000, and the supply about 38,000. 

Dr. M. H. Trytten, National Research Council, emphasized the 
importance of military forces keeping track of their engineers and 
using them as engineers, to minimize the drain on the supply for sup- 
porting civilian activity. 

Carey H. Brown, manager of engineering and manufacturing serv- 
ices, Kodak Park Works, Eastman Kodak Co., and chairman of the 
Engineering Manpower Commission, called upon the engineering pro- 
fession itself to take a large part in dealing with the problem, by 
broadcasting information on the shortage and by other means. He also 
urged the individual engineer “to so devote himself to his own task 
that the total engineering output shall not suffer by his deficiency.’ 


Engineering Featured in Pest Control Conferences 


ORNELL University’s Fourth Annual Pesticide Application Fquip- 

ment Conference and the Thirteenth Annual New York State 
Insecticide and Fungicide Conference were held at Ithaca, New York, 
on November 7, 8, and 9. 

The pesticide application equipment program on the tirst day and 
evening featured reports of research with low-gallonage spraying, eyuip- 
ment for row crops and turf. O. C. French, head of the agricultural 
engineering department at Corne!! University, presided over the fore- 
noon and evening sessions. Dr. C. W. Terry, professor of agricultural 
engineering at Cornell, was chairman for the afternoon session. Atten- 
tion was given to work that had been done with air-blast equipment for 
orchard pest control and mist concentrate spraying for both orchard 
and row crops as well as for grape disease control. Discussions of 
spreader-stickers for mist concentrate spraying and the timing and 
formulations used in mist blower work for elm leaf beetle control were 
included. An opportunity was provided tp see exhibits of some of the 
newer application equipment. 

The evening program relating to equipment consisted of a panel 
discussion of application equipment problems as seen from the view- 
point of a canner, a fruit grower, a vegetable grower, and a commercial 
pest control operator. Guest speakers from these New York state 
industries participated in the program. 

Forty-two members of the research and extension staffs of the divi- 
sions of entomology and plant pathology at Geneva and its branch 
laboratories at Poughkeepsie and Fredonia, and from the departments 
of agricultural engineering, plant pathology and entomology at Ithaca, 
including the Long Island Vegetable Research Farm, participated in 
the three-day program. 

Dr. G. L. McNew, managing director, Boyce Thompson Institute, 
Yonkers, N. Y., and Ernest Hart, president, Niagara Division, Food 
Machinery and Chemical Corp., Middleport, N. Y., were guest speak- 
ers on the opening morning of the materials conference. Dr. McNew 
gave an excellent presentation on some of the recent advances and the 
future of fungicides. Mr. Hart covered the topic of the supply out- 
look for the National Agricultural Chemicals Assn. and gave a stimu- 
lating analysis of his prediction for the growth of the field agricultural 
chemicals in the next five years. 
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ohnis-Manville Flexboard Transitop 


GER... 


The same properties that make J-M Asbestos Flexboard so 

desirable as a building sheet, make it the ideal surfacing material 

for Flexboard Transitop, the structural insulating building panel, 
developed by Johns-Manville. The Flexboard surface, made of 

asbestos and cement, is tough, strong and abuse-resistant. Fire- 

proof and rodent-proof, it provides a smooth flush surface, : 
which can be left as is or decorated as desired. — 


Between these Flexboard surfaces 

is an insulating core of a special 
impregnated Weathertite Sheath- 
ing. This combination makes J-M 
Flexboard Transitop both a struc- 
tural and insulating material at one 
time. The Weathertite core is 
available in thicknesses of 14" to 2” 
depending on the service required. 


ill wy L 


J-M Transitop is easily handled on the job. It can be sawed, 
nailed without drilling, or drilled for bolts or other fasteners 
without fear of chipping or cracking. \t offers the ease of dry 
wall construction and the erection advantage of large sheets 
in one material. 


patie po agll ‘4 . 


rnc 


en 


5 
* 


JOHNS-MANVILLE 


For full details about J-M Transitop, the wonderful, new structural 
insulating material, write Johns-Manville, Box 290, New York 16, N.Y. 


In Canada, write 199 Bay Street, Toronto 1, Ontario. PRODUCTS 
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interchangeable 
orifice 
tips... 


a feature of 


sags, WI VE 
SPRAYING SYSTEMS 


J, 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne! 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘'Positions Wanted’’ on file at the Society’s office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


Nore: In this bulletin the following listings still current and 
previously reported are not repeated in detail; for further information 
see the issue of AGRICULTURAL ENGINEERING indicated: 


Merely by changing orifice tips, users of TeeJet Spray Noz- 
zles may change over from one type of spraying to another, 
Change only the tip and you've changed the nozzle! Choice 
of hundreds of tip sizes for any type of spraying. Only 
TeeJet Spray Nozzles provide all of these advantages: 
e choice of flat spray and e Precision orifice design 


cone spray tips for solu- . . « the design that gcuar- 
able chemicals . . . dise antees positive, precision 
type cone spray ami Cone- orifice diameters as speci- 
Jet tips for chemicals with fied, for exact spray noz- 
suspended solids... all zle performance. 
interchangeable. e Built-in strainers . . . 
@ Factory testing of every monel metal screens or 
nozzle before shipment. milled brass cores to fit 
@ Comprehensive reference each need. 
catalogs, to give you easy e Easy tip adjustment on all 
selection of the exact spray flat spray tips. Milled flat 
nozzle needed for any ap- tip surfaces are parallel to 
Diication. plane of the flat spray. 


TeeJet Spray Nozzles are made for use with all types of 
spraying equipment, Write for Bulletin 58. 


SPRAYING SYSTEMS CO. 


3226 RANDOLPH STREET 
BELLWOOD . ILLINOIS 


for 


AGRICULTURE 


and 


INDUSTRY 


Including 
Allied Products 


a4 
FRENCH & HECHT 


DIVISION 


KELSEY-HAYES WHEEL COMPANY 
DAVENPORT © IOWA 
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Positions OPEN: JULY—O-301-529. AUGUST—O-320-533. SEP- 
TEMBER—O. 340-539, 353-540, 354-541, 355-542. OCTOBER—O-401- 
S44, 396-545. NOVEMBER—O.-4 36-546. 


Positions WANTED: MAY—W-253-54, 276-56. JUNE—W-232-60 
AUGUST—W’-310-69, 315-70, 292-71. SEPTEMBER—W-331-72, 333 
73, 334-74. OCTOBER—W’-383-76, 391-78, 398-79. NOVEMBER— 
W-419-80 

NEW POSITIONS OPEN 


CHIEF ENGINEER for design department in the organization of a 
well established spray equipment manufacturer in the Midwest. Expan- 
sion program includes opportunity for work in an undeveloped field. BS 
deg in agricultural or mechanical engineering. Agricultural equipment 
design and production method experience essential. Supervisory experi- 
ence desirable. Ability and good personal appearance required. Progres- 
sive management. Opportunity up to individual. Age 30-45. Salary 
$7000-8000. O-457-547 


SALES REPRESENTATIVE and OFFICE ENGINEER openings in 
district office of an established manufacturer of farm water systems. 
Location Oklahoma and neighboring states. College education or high 
school plus experience in farm trade. Want young men mechanically 
inclined, with good personality and appearance, and willing to work for 
advancement. Company has own training program. Sales work is con- 
tacting distributors. Office engineer will handle calls, quotations, and 
correspondence on irrigation, drainage, municipal and industrial pumps 
as well as farm water systems. Excellent opportunity for advancement. 
Age 25-30. Salary $3300 start. O-451-548 


DESIGN ENGINEER for design and development of sprayers, dust- 
ers, and various insecticide applicators, with eastern plant of a large 
manufacturer. Work on specific project or variety of projects, depending 
on individual. BS deg in agricultural or mechanical engineering. Farm 
background and experience with power machinery preferred. Must be 
good cooperator and team worker. Excellent opportunity for advance- 
ment in small engineering department in a growing concern, or in larger 
or newer division of the business. Salary open. Insurance and annuity 
plans available. O-450-549 


EXTENSION AGRICULTURAL ENGINEER for work primarily in 
soil conservation, with limited work in general agricultura! engineering, 
in an eastern state. About 100 days travel per year. BS or MS deg in 
agricultural engineering. Fartn background. Usual personal traits for 
public service positions. Opportunity for advancement good. Age 25-35. 
Salary open. O-473-550 


FARM MACHINERY DESIGNERS (all grades), trainees, draftsmen 
and field test men needed for positions in expanding Engineering Divi- 
sion of a leading farm machinery concern in the East. These are 
openings which cannot be filled by promotion of present staff and offer 
opportunities for professional advancement to men of good character 
who wish to join a really progressive group. Ideal engineering facilities, 
including air-conditioned offices, located at edge of small city. Salaries 
commensurate with background, experience, and ability 0-480-551 


NEW POSITIONS WANTED 


DESIGN, development, or research in farm structures or soil and 
water field in industry or public service, preferably in northern U.S. or 
in Canada. Willing to travel. BS deg in agricultural engineering 1949, 
University of Maine. Farm background and some sales experience. 
Present temporary work, substitute clerk carrier, U.S. Postal Service. 
Married. Age 24. No disability. Available on reasonable notice. Salary 
open W-459-81 

DESIGN, development, or research in power and machinery or soil 
and water field, in industry or public service anywhere in U.S.A. BS deg 
in agriculture expected June 1952, Cornell University. Farm background. 
Automobile service with dealer, 2 yr. Part time work in schoo) as teach- 
ing assistant in welding, electrician’s helper, and carpenter's helper. 
Single. Age 21. No disability. Available July 1, 1952. Salary open. 
W-464-82 

DESIGN, development, research, or sales in sprinkler irrigation or 
related field, in industry or public service, anywhere in U.S.A. BS deg 
in agricultural engineering, 1950, University of Minnesota. Farm back- 
ground. War service in Navy over one year. Present work sales engi- 
neer including sprinkler irrigation layout, design, sales correspondence, 
and some design work on irrigation equipment. Married. Age 25. Slight 
disability. Available on reasonable notice. Salary open. W-461-83 


DEVELOPMENT or research in the soil and water field with in- 
dustry or public service in U.S.A. or in Central or South America. BS 
in agriculture, 1949, University of Missouri. Major in soil conservation, 
minor in field crops. Only one full semester required toward agricultural 
engineering degree. Native of Lima, Peru. Permanent resident visa and 
5 yr residence in U.S. Self-employed importer-exporter. Knowledge of 
rural sociology, psychology, geography, crops, rotation systems, agricul- 
tural engineering problems, etc. in various South and Central American 
countries. Some experience with terracing, contouring, irrigation, etc. on 
farms in South America. Married. Age 27. No disability. Available on 
4 weeks notice. Salary $3600. W-454-84 (Continued on page 700) 
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Rage 


Not ice-slick ground or churning mud. Not steep 
inclines or shifty sand. Where you want to go, you 
go, on your Oliver ‘“‘OC-3.’’ You’re riding the king of 
the hills . . . the bull of the bottom lands... nothing 
can stop you now! 

Think what this means when rain threatens your 
harvest, when soft spots hold up your plowing—it 
just can’t happen to the owner of an “OC-3"! 

Even as your Oliver walks through the toughest 
going, it walks with an easy tread. Its weight-dis- 
tributing tracks will never pack your soil... never 
dig ruts to trip your planter. 

A wide choice of treads—31, 42, 60, and 68-inch— 
suits the “OC-3”’ to every crop requirement, includ- 
ing row crops. Nor does its usefulness end in the 
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Nothing can stop you now ! 


field! The ‘“‘OC-3” is an all-around hand, ready with 
beit pulley and power take-off to help with any chore, 
any season. 

But above all else, the ‘“‘OC-3” is an Oliver. Quite 
rightly, you expect more from this than from other 
crawler tractors. Even so, we think you’ll be surprised 
at how very much more it gives you. . . ask your 
Oliver Dealer to show you its many advantages. 
The Oliver Corporation, 400 West Madison Street, 
Chicago 6, Illinois. 


F OLIVER 


‘“*FINEST IN FARM MACHINERY’’ 
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FOR FARM AND INDUSTRY 
I r 


WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
have given us the “know how" — 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2811 CHERRY, QUINCY, ILL. 


A PIONEER IN 
DEPENDABLE SPRINKLER 
IRRIGATION 


Through !5 years, under all kinds of con- 
ditions throughout the world, Rain Bird 
Sprinklers have proved their dependability 
in faultless, low-cost performance. 


There's a Rain Bird Sprinkler 
to fit every irrigation problem 
—19 in all, ranging in size 
from |'2 G.P.M. at 3 pounds 
pressure to 610 G.P.M. at 
120 pounds pressure. 


If yours is a special irrigation 
problem, consult our research 
department now. 


National RAIN BIRD Sales & Engineering Corp. 


AZUSA, CALIFORNIA 
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PROFESSIONAL er ORY 


a oAASACRASC A SUAS gL ER t ARYANS ULE 


FRANK J. ZINK ASSOCIATES 
Agricultural Engineers 


Frank J. Zink Earl D. Anderson 
Wendell C. Dean 


Development - Design - Research - Markets - Public Relations 
Board OF TRADE BLDG., CHICAGO 4, ILLINOIS ¢ .« Tel. HArrison 7-0722 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 


Personnel Service Bulletin 
(Continued from page 698) 


EXTENSION, research, sales, service, or writing in power and 
machinery or soil and water field, in industry or public service, prefer- 
ably in South Central area. BS deg in agricultural engineering 1951, 
Oklahoma A. & M. College. Farm background. Certified welder in air- 
craft factory 4 yr. War service in Field Artillery 2% yr. Part time 
work as maintenance welder while in college. Presently employed as 
engineering draftsman on layout and detailing of hydraulic equipment 
with manufacturer. Married. Age 28. Slight disability in arms. Avail- 
able January 1. Salary $3825. W-467-85 


DESIGN, development, research or writing in soil and water or 
farm structures field, in industry anywhere in U.S.A. Willing to travel 
part time. BS deg in agricultural engineering November 1951, Michigan 
State College. Farm background. Worked for one employer during sum- 
mer months of high school and college years. War service in Army 1% 
yr. Married. Age 24. No disability. Available January 1. Salary 
$3600. W-474-86 


RESEARCH development, or design in farm structures or power and 
machinery field in industry or public service, anywhere in U.S.A., pos- 
sibly elsewhere. BS deg in agricultural engineering expected February 
1952, University of Massachusetts. Training includes theory of struc- 
tures and advanced structural design. Four summers building concrete 
stave silos for a New England distributor. War enlisted service 1% yr 
in Pacific and Japan (Gen. MacArthur's Headquarters). Single. Age 23. 
No disability. Available February or March. Salary open. W-471-87 


DESIGN, development, or research in soil and water field, in in- 
dustry or public service in U.S.A. or elsewhere. BS deg in agricultural 
engineering expected January 1952, Oklahoma A. & M. College. Experi- 
ence 3mo in topographic surveying, U.S. Soil Conservation Service. 
Single. Age 22. No disability. Available February 1. Salary open. W-470-88 


DESIGN, development, research or writing, in power and machinery 
field, with industry or public service, preferably in Canada. BE degree 
in agricultural engineering, 1950, University of Saskatchewan. MS de- 
gree in agricultural engineering, with minor in mechanical engineering 
expected winter 1952, University of Minnesota. Two summers in exten- 
sion work. Half-time teaching assistant 3 quarters. Half-time research 
assistant 2 quarters. Married. Age 24. No disability. Available about 
March 1952. Salary open. W-477-89 


_NEW BOOKS 


IRRIGATION ENGINEERING (vol. 1), Agricultural and Hydrological 
Phases, by Ivan E. Houk. Cloth, X +545 pages, 6x 9 inches. Ilustrated 
and indexed. John Wiley and Sons, Inc. (440 Fourth Ave., New York 
16, N. Y.) Regular edition $9.00, college edition $7.50 

A text and reference planned to bring together up-to-date informa 
tion on the indicated phases of the subject. Project planning and struc- 
tures are purposely omitted as a second major division of the subject 
appropriate to a separate volume. Sixteen chapters cover introduction, 
irrigation soils, soil fertility, moisture in irrigation soils, soil-moisture 
movements, climatic factors, runoff and streamflow, snow melting and 
runoff forecasting, evaporation from water surfaces, land evaporation 
and transpiration, irrigation and water requirements, losses and waste 
of irrigation water, irrigation water supplies, quality of irrigation water, 
irrigation of saline and alkali soils, and irrigation preparations and 
procedures. 


FUNDAMENTALS OF Som ScieNce, by C. E. Miller and L. M. Turk. 
Second edition. Cloth, X + 510 pages, 6x9 inches. Illustrated and 
indexed. John Wiley and Sons, Inc. (440 Fourth Ave., New York 16, 
N. Y.) $5.00 (Canada, 25 per cent higher). 

A college text for the introductory or general course in soils, exten- 
sively revised and brought up to date with new knowledge in soils 
and related fields. Chapters cover materials for soil development, proc- 
esses of soil development, physical properties of soils, classification of 
soils, chemical properties of soils, soil reaction, lime and its use, soil 
moisture, soil organisms — kinds, numbers, activities, and relation to 
soil productivity, soil organic matter, cover and green-manure crops, 
farm manures, nutrient requirement of plants, fertilizers and fertilizer 
materials, fertilizer practices, conserving soil, soil fertility maintenance 
and productivity rating of soil, soils and agriculture and arid regions, 
irrigation and soil resources 
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Direct engine-driven’ Power Take-off and Hy- 
draulic “Powr-Trol” pump for operation of 
attachments to the John Deere Model R Diesel 
Tractor are engaged or disengaged at will by 


an independent clutch, 


‘ 
SHAFTS on smooth running New Departure 


ball bearings get maximum power right thru to 
where it is needed season after season without change 


-and that is what tractor owners really appreciate. 


In the John Deere Model R Diesel, New Departures 
on the independent cluteh, power take-off and hy- 
draulic pump shafts assure back saving power at the 
flick of a hand for raising, lowering, angling or driv- 


ing of attachments. 


New Departure, Division of General Motors Corp.. 
Bristol, Connecticut. 
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The farmer's assurance 
of better design > 


EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; 
MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Timken bearing application on sickle drive of Massey-Harris 


self-propelled “Clipper” combine — another implement in which 
the agricultural engineer has solved three of his biggest design 
problems by using Timken bearings. In this application, Timken 
bearings are mounted indirectly. A nut which is locked in place 
with a cotter pin provides bearing adjustment. 


i the Massey-Harris self-propelled 
“Clipper” combine, the sickle bar is 
moved back and forth by a6” throw arm. 
Engineers at Massey-Harris knew that 
the high speed of the crank, plus the 
heavy weight of the crank arm, would re- 
sult in high shock-impact loading on the 
crank bearings. So they specified Timken® 
tapered roller bearings at that vital point. 


Timken bearings take heavy shock 
loads for these reasons: Line contact be- 
tween Timken bearing rollers and races 
gives extra load capacity; case-carburiz- 
ing of Timken bearing rollers and races 
gives them a tough, shock-resistant core 
with a hard, wear-resistant surface; and 
Timken bearings are made of the finest 
material ever developed for tapered 
roller bearings—Timken fine alloy steel. 


Tapered \ 


How Massey-Harris mounts sickle drive 
to lick shock-load problem 


In addition to insuring friction-free 
operation under the heaviest shock loads, 
Timken bearings also make closures 
more effective by keeping housings and 
shafts concentric. And - i to tapered 
construction, radial and thrust loads are 
carried with ease. 


Timken bearings help implement 
engineers solve three of their biggest 
aonige problems at once (1) dirt, (2) 
combination loads, (3) ease of opera- 
tion. And Timken bearings assure imple- 
ment users of longer implement life, 
less chance of breakdowns on the job. 


Write for your copy of “Tapered Roller 
Bearing Practice on Current Farm Ma- 
chinery Applications’’. The Timken 
Roller Bearing Company, Canton 6, 


Ohio. Cable address: ““'TIMROSCO”. 
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THIS PUBLICATION IS REPRO— 
DUCED BY AGREEMENT WITH THE 
COPYRIGHT OWNER. EXTENSIVE 


DUPLICATION OR RESALE WITH- 
OUT PERMISSION IS PROHIBITED. 
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